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of electrically energized machines, appliances and equipment 
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Specially designed for shipyards and other 
weather-exposed jobs, this new General 
ae ee Ma el 
100 to 625 amp. at 40 volt. Idle-time con- 
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arc is not operating. 


OVERNOR MOTORS HOLD TO PRE-SET SPEEDS 
UNING CONTROLS FOR ELECTRONIC PRODUCTS 





These SPECIALIZED Belden Wires and Cables ih Sead ldaipaidiabai alah ie rites lai 
see service on many fronts... anical war, 


many fronts in planes, tanks, ships, and submarines. It is on duty 


Belden all-rubber electrical cords with Belden un- 
breakable soft rubber plugs e radio hook-up wire e 
microphone cable e test prod lead wire e high fre- , 
quency cables e aircraft spark plug wires and primary wire connections are necessary to help Insure success, 
cables e automotive wires and cables e Beldenamel 
magnet wire e and many others. 


too, in the machines that produce vital war equipment and 0! 


still others that test it. Wherever it is used, good wire and goo 


For forty years Belden engineers have devoted their efforts to 
building not just wire—but plus-performance wire. World-wit 
war service is demonstrating the value of this experience. Mak 


sure of your wiring—specify Belden. 


Belden Manufacturing Company 
1633 W. Van Buren St. 
Chicago, Illinois 


Awarded the U. S. Treas a * Merit for initiating tt 
W ' ye . ury Special Citation of Bond-or-Cash Dividen 
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NO FRICTION HERE.. 


The lads who fly our bombers are 
teamed temperamentally for friction- 
free and split-second co-ordination to 
beat the enemy to the punch. They are 
the height of “all for one, one for all.” 

Likewise, in their “Suzy Q’s” and 
“Fat Emma’s,” tons of intricate ma- 
chinery and instruments turning on 
thousands of ball bearings function 
freely, smoothly and accurately —all 
to one paramount purpose— defeat to 
the Axis. 


And teamed with men and mecha- 
nism, New Departure Ball Bearings 
are carrying the brunt of this job— 
reducing friction, keeping things cool, 
postponing wear and maintaining 
precise location of parts. In fact, New 
Departure has a major responsibility 
in the whole ball bearing war produc- 
tion program. 


NOTHING ROLLS LIKE A BALL 


NEW DEPARTURE 
ball bearings—as near 
perfection as engineering 
science can make them— 
help to keep ’em...flying... 
rolling...firing...winning 


New Departure 


3189 


. .. Help America to hasten Victory—Buy War Bonds Today 


NEW DEPARTURE ¢ DIVISION OF GENERAL MOTORS e¢ BRISTOL, CONNECTICUT 


SEPTEMBER 1943 
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YOU CAN'T GO ALL THE WAY 
ON HALF-WAY MEASURES ( 


Here’s a halfway job — 
with a fixed nut alone. 
ee bY —and the nut never moved —it couldn't 
move, we spiked it to prove our point. 
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— still the nut never moved, — it could not. The 
spring washer held it tight by expanding as other parts 
wore, for all parts do wear under vibration and stress. 

Only a strong helical spring washer can expand and 
compensate for inevitable wear, bolt stretch, abrasion, 
lapping, etc. Kantlinks prevent dangerous loosening of all 
bolted assemblies. 

There is no substitute as economical. No fixed nut nor 
any short range multi-toothed washer can possibly equal 
the great holding power of a long range live spring — a big 
helical spring such as Kantlink. 

Let us send you samples—send details of your applica- 
tion. Test and compare them on the same job with any 

‘type of nut, or with any other type of washer. Kantlinks 
can't lose a real test. Try them for efficiency, economy and 
real safety. 


the long- r ange Write today for descriptive folder. 
Spring Washer THE NATIONAL LOCK WASHER COMPANY 


NEWARK, N. J., U.S. A. 
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AND A USEFUL ONE 


On the job doing their duty all the time—that’s the 
reputation of Tobe Capacitors, earned through 
an almost complete absence of “returns!” 


This record, far from making Tobe engineers 
complacent, acts as a spur to even higher quality, 
through constant research in materials and meth- 
ods. Each Tobe Capacitor continues to be rated 
with ultra-conservatism. 


The Tobe Oil-Mite Capacitor, shown here, is im- 
pregnated and filled with mineral oil. It is per- 
forming day-in, day-out duty as a filter condenser 
in war equipment. Inquiries in connection with 
your condenser problems will receive our prompt 
attention. 
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CHARACTERISTICS OF TOBE OIL-MITE CAPACITORS 


STANDARD CAPACITY TOLERANCE. = 10% 

TEST VOLTAGE Twice D.C. rating 

SHUNT RESISTANCE .05 to 0.1 mfd. 20,000 megohms. .25 to 0.5 mfd. 

12,000 megohms. 1.0 to 2.0 mfd.12,000 megohms 
Note new h RATINGS .05 mfd. to 2.0 mfd. 600 V.D.C. .05 mfd. to 
bracket that ew 1.0 mfd. 1,000 V.D.C. 
verted or upright tt GROUND TEST 2,500 Volts D.C. 
i POWER FACTOR At 1,000 cycles—.002 to .005 


Saal A SMALL PART IN VICTORY TODAY—A BIG PART IN INDUSTRY TOMORROW 
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because Completeness of Line 


allows them Sli Design! 


Class 9001 Type LO push buttons, Type MO selector switches and Type PO pilot lights are 
individual, flush mounting heavy duty units. Because of their gasketed, drip-tight construc- 
tion, they can be mounted in practically any location the designer chooses for most con- 
venient and efficient operation. 

Buttons, switches, and pilot lights have interchangeable mounting facilities and dimen- 
sions. Units are available for mounting on close centers, either in vertical or horizontal 
rows. Contact arrangements, nameplate markings or other special features can be furnished 


to meet virtually all machine tool control requirements. 


PUSH 
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oper: 


glove 


arrar 
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switc 


knob 
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PUSH BUTTONS are single circuit, double circuit, three point 
or double pole. Large, one inch diameter buttons afford ease of 
operation and proper. ‘‘feel.’’ Mushroom caps are provided for 
gloved hand operation. Lockout attachments are also available 

. SELECTOR SWITCHES can be furnished in six different 
arrangements of single pole, double throw or double pole, 


single throw contacts. Also available are ‘‘double’’ selector 


switches with two units in tandem using a common operating 
knob. . . PILOT LIGHTS of several colors are available for 
various A.C. and D.C. voltages. 

These flush mounting Types LO, MO and PO units can be 
adjusted to fit various thicknesses of flush plates or castings— 


from 1%'' to 1%". Contacts are double break, silver to silver. 


@ Square D also offers rugged cast 
iron enclosures for 3, 6, 9, 12 and 
16 heavy duty control units. Each 
can be furnished as an assembled 
station—or as an enclosure only, in 
which the manufacturer can fit units 
from stock. Closing plate assemblies 
are provided for unused openings. 


ELECTRICAL EQUIPMENT KOLLSMAN AIRCRAFT INSTRUMENTS 
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DETROIT MILWAUKEE 


LOS ANGELES 








| the obligations...and 
opportunities of tomorrow! 


The experience derived from the 

successful handling of industry’s 

vast war-time Gear and Gear 

Speed Reducer Requirements by our organization 

gives us an initiative that will prove invaluable to 

our capability of meeting the obligations and 

opportunities of industry’s post-war Gear and Gear 
Speed Reducer Requirements. 

D.O.James Gear Speed Re- 

ducers are produced to meet 

any Power Saving Problem 


and are made in an exten- 
sive range of sizes and ratios. 


The gear speed reducer section of Catalog 1000, con- 
taining 275 pages of engineering data, prices and 
illustrations of every type of reducer, is now ready 
for distribution. We will gladly send you your copy. 


Over 55 Years Making Alll Types D.O.JAMES MANUFACTURING CO. 


of Gears and Gear Reducers 1140 W. Monroe Street ° Chicago, U.S.A. 
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WASHERS 


THE WASHER THAT HAS THE EDGE 


Listed on Government Ordnance Standard Prints BEAX 1-2-3-4-7-8 
Shown on AN936 (Army-Navy Aeronautical Standard) 


09 890% 


PROMPT DELIVERY ON MANY SIZES 


SEPTEMBER 1943 


Above is a “close-up” of a released 
EverLOCK Washer showing exactly 
what happens when a half turn—or less 
—brings its powerful spring tension 
and multiple wide chisel edges into 
positive locking action. 


The full width of each of the twenty 
teeth has left indisputable evidence on 
both work and nut of having been firm- 
ly anchored against vibration, strain, 
expansion or contraction. This power- 
ful flexing action on many wide chisel 
edges ... multiplying the area of re- 
sistance... is found only in EverLOCK 
Washers. Combined with this double 
indemnity insurance against loosened 
bolts, nuts and screws are important 
savings in assembly time . . . distinctive 
safeguards against stretching of bolts 
and screws, and the distortion of 
threaded parts. 

Wire, phone or mail your orders 
today. 
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@ The G-M Type 29 Relay is designed mechanically and magnetically to 
give unusual efficiency and dependability in operation. Its small size and 
light weight combined with rugged construction, characteristic of all G-M 
relays, make it ideal for a multitude of communications uses. The Type 29 


is positive in action and requires an exceptionally low power input. 


Numerous circuit combinations are available to meet practically any require- 
ments. The high efficiency of the magnetic circuit insures high contact pres- 
sure. Phosphor bronze armature bearings, turning in accurately reamed 
holes in a brass bracket, insure free operation and long life. The contact 
springs and anti-vibration springs are of nickel silver. Mycalex insulators 
are available if specified. All steel parts are heavily cadmium plated and 
the coil is carefully impregnated so that the entire unit will withstand 200 
hour 20% salt spray tests. The illustration above is actual size. 


A free standardized sample of the Type 29 relay shown above, specifica- 
tion No. 12899* is available for examination and test to manufacturers 


VISITRON PHOTOTUBES 


are available in numerous 
sizes. Made by G-M, pioneer 


who are prospective relay users. Orders for free samples must be accom- 
panied by a priority of AA-4 or better. 


in development and manufac- 
*No. 12899 samples have 12 volt D-C coils, two double throw contacts and ture of quality phototubes. 


one single throw normally closed contact. 


LABORATORIES |ING. | ag war sonos a stames 


4310 NORTH KNOX AVENUE, CHICAGO 41, ILLINOIS 
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They wanted a 


METAL TUBE 


FINER than a 


MOSQUITO’S STINGER 


\\ 


...and Superior Tube Co. found the 





metal to make this microscopic 
tubing... the smallest ever drawn... 
among the INCO Nickel Alloys 


An example of the remarkable workability of 
INCO Nickel Alloys is given by the magnified 
photograph at the left. 


It shows one extreme of the forms and sizes 
obtainable in these strong, tough, corrosion-resist- 
ant metals . . . that range from the giant forged 
gate stems at Boulder Dam down to wire drawn 
to split-hair diameter, and tubing finer than a 
mosquito’s stinger. 


MOSQUITO’S STINGE 
MAGNIFIED 


Pure nickel was found best for producing this 
minute tube, by the Superior Tube Co., Norris- 
town, Pa. 

The outside diameter is 19/10,000, the wall is 
approximately 75/100,000, and the inside diam- 
eter is 4/10,000 of an inch. One pound would 
stretch more than 18 miles. 27 tubes together 
equal the thickness of a dime. 

All of the 8 INCO Nickel Alloys are immune 
to rust. All have high strength and toughness. In 
addition, each alloy has individual properties that 
make it uniquely fitted for special applications. 

A booklet, “Tremendous Trifles”, which dis- 
cusses the properties of each alloy, together with 
sizes and forms, will be sent you on request. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


INCO NICKEL ALLOYS 


MONEL - “K” MONEL - “S” MONEL - “R” MONEL 
“KR” MONEL - INCONEL - “Z” NICKEL - NICKEL 
‘ . =z Sheet ... Strip... Rod ... Tubing... Wire ... Castings 
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FAIRBANKS -MORSE 


MOTOR 


Here is a motor—different from any you have ever seen. 


It is a challenge to future motor design—because it includes more 
versatility, more stamina, more protection than was ever put into one 
housing before. 


It is a 40°C motor—with a ventilating system you will 
want to know about! 


It is a protected-type motor! 


It has the most adaptable, convenient, and handiest con- 
duit box you ever laid your eyes on! 


It has the famous Fairbanks-Morse COPPERSPUN Rotor! 


A demonstration is necessary to fully appreciate the many unique fea- 
tures of this motor. 


You will want to know all about this new Fairbanks-Morse Motor — 
especially if you are now buying motors for a war task but want them to 
be up to the minute when the time comes for post-war production. 


Write Fairbanks, Morse & Co., 600 S. Michigan Ave., Chicago, Ill., 


for full information. 


FAIRBANKS -MORSE 
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and keep them COLD! 


Jim and Jane are heavy users of springs — in the machines 
they run in war plants — and in the appliances they use at 
home. The engineering skill that made these mechanisms 
so dependable is doubly appreciated today, when many 
civilian goods are off the market for the duration. Mechan- 
ical action usually relies on springs — and in the degree that 
these springs have been carefully designed lies the success of 
failure of a mechanism. It is important now — it will be 
increasingly important when engineering talents return to 
peace-time developments. 


LOL L 
ENGINEERED PEP AND POWER 


‘WALLACE BARNES COMPANY 


DIVISION OF THE ASSOCIATED SPRING CORPORATION 
BRISTOL, CONNECTICUT 
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“IMPOSSIBLE DELIVERIES” 
A ROUTINE DIAMOND G JOB 


Time and again production managers of America’s 
war plants are amazed at the almost impossible 
deliveries Diamond G gives. The reason? We're 
set-up for speed . . . mass production . . . and 
quality from the office door to the shipping 
platform. 





Special patented machines turn out washers by 
the millions instead of the usual thousands . . . 
precision heat treating methods assure Nth degree 
accuracy in hardening and tempering . . . scientific 
controls build Controlled Tension into every 


Diamond G Washer. 


LD! =a If you need flat washers or lock washers in record 
° , time get in touch with us. We are ready to supply 

you with all kinds of washers from No. 0 (1/16” 
y use at IDO) to 2” lock washers . . . steel, cadmium- 
a , oe plated, bronze, or stainless steel . . . AN935 
nerd om 7 series as well as aviation flat washers... AN940, 
ree that pees AN945, AN960 and ANQ70. To step-up your 
Ices OF es , 7 production line . . . deliveries . . . and quality, 
a . ; : send your order for Diamond G Washers to — 


GEORGE K. GARRETT CO. 


D & Tioga Sts., Philadelphia, Pa. 


nachines 


| 
| 
| 
| 
| 


TECULE RMD LOCKWASHERS | 
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--here is how we can be of help 


In devices where a high rate of thermal expansion would interfere 
with close control—or accurate operation of precision parts—take 
advantage of Carpenter’s diversified experience with Invar alloys. 


rm) 
° 


Carpenter Invar "36", and the new Carpenter Free-Cut Invar 
36” are in every respect true Invar alloys—melted within a care- 
fully determined range to assure absolute uniformity from lot to 
lot. By providing extremely low thermal expansion properties 
through temperature ranges up to 400° F., they are useful in con- 
trolling the accurate operation of thermostatic devices, radio 
equipment, electronic devices, precision scales, etc. 


of length 


~ 
& 


For cooperation in applying these alloys to the solution of your 
design-engineering problems get in touch with our Metallurgical 
Department. 


PHYSICAL PROPERTIES OF CARPENTER INVAR ‘36” 
OR CARPENTER FREE-CUT INVAR ‘36" 


Expansion in thousandths of an inch per inch 


0 ” 100° 200° 

Tensile Elastic Limit- Reduction Elongation Hardness Elastic Comparison of Expansion Between Carbon Steel and 
Strength Yield Point of Area in 2” Brinell Rockwell Modulus Carpenter Invar*36” or Carpenter Free-Cut Invar*36” 

Lbs./sq. in. Lbs./sq. in. 5 7 ; 


0 o 
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35 B-70 20,500,000 This temperature control 
device makes use of two 

COLD DRAWN non-expanding members 
of Carpenter Invar "36", 
as shown in this drawing. 
At a predetermined tem- 
perature, the expanding 
° . ° member, or yoke, expands 
Engineering Data and Helpful Information... amily tai 
tric circuit at the contact 
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Thermal Conductivity in British Units—76 Specific Gravity—8.05 


_— 
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This bulletin contains more detailed information on tine ‘ Stiie suena 
the properties and applications of Carpenter Invar ee + a 3 

“36” and Carpenter Free-Cut Invar “36”. A note ee ee ee ee a | 
on your company letterhead will start a copy on tact is resumed. | Ri 
its way to you. | 
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POSITIVE CONTACT 
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STURDINESS 


Yuen eco tte Con-Tac-Tor Mercury Switches 
are safe, silent and positive in action. They are thoroughly 
dependable and offer practically no resistance to the flow of 
electricity. Besides their great mechanical strength, Con-Tac-Tor 
Mercury Switches have high current carrying capacity and can 
easily switch and carry electrical loads as high as 45 amperes. 
Con-Tac-Tors have fewer parts, which means less cost and less 
maintenance. You'll find literally thousands of applications for 
Con-Tac-Tor Mercury Switches, which are made in a wide range 
of types, sizes and capacities. Minneapolis-Honeywell Regulator 
L Oo Tem mia; Company, 2810 Fourth Avenue South, Minneapolis, Minnesota. 


MINNEAPOLIS-HONEYWELL 
CON-TAC-TOR 


MERCURY TO ELECTRODE“ MERCURY 10 MERCER 
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THE RELAY 
FOR THAT 
TIGHT SPOT 





Strong, hard, long 
wearing Bakelite bush- 
ing insulators resist 
vibration and heavy 
contact pressures. 


Heelpiece and coil 
core of magnetic metal, 
carefully annealed. 


Hinge of “fatigueless”’ 
beryllium copper in- 
sures long life under 
vibration. 


Nickel contact springs 
to which contacts are 
overall welded by spe- 
cial process. 


300 Ohms 
C.P CLARE & CO 


Size isn’t the most important feature of a relay, of 
course, but the Clare Type K d.c. Relay combines all 
of Clare’s “custom-built” ruggedness and dependa- 
bility in a size and weight to fit into designs where 
inches and ounces count. 


Shown here in exact size, the Clare Type K measures 
but 114” x 114” x 13/16”. It can be furnished in the 
contact forms shown with as many as 12 contact springs. 


Coil voltage range is from 1.5 volts to 60 volts, d.c. 
Contacts of 18 gauge silver, rated one ampere, 50 
watts, or 18 gauge palladium, rated two amperes, 
100 watts can be furnished. 


In-built into the Type K are all the features that make 
Clare Relays resistant to moisture, heat, vibration and 
wear... that insure millions of uniform operations. 


The Clare Type K Relay is designed for applications 
incident to vibration...no special anti-vibration 
springs are added. There are no bearings to chatter 
and wear as uniform armature movement is main- 
tained by the use of a “‘fatigueless” beryllium copper 
hinge, heat treated and designed to provide a wide 
margin of safety. 


Permanent assembly tightness is secured by binding 
the spring pile-ups under hydraulic pressure and 
tightening to the heelpiece. A coating of Glyptol is 
used as an additional precaution. 

All metal parts of the Type K are specially plated to 
withstand a 200 hour salt spray test. Heat-treated 
Bakelite insulators provide the minimum moisture 
absorption required by exacting Army and Navy tests. 
This diminutive, dependable Type K d.c. Relay is a 
definite advance in the design of a small, light relay. 
Like all Clare Relays it is ‘“‘custom-built” to do just 
the job you have for it. Write us your specifications 
today. Let us place the experience of our engineers 
at your service. We are glad to do this whether your 
requirements are large or small. 


Send for the Clare catalog and data book. C. P. Clare 
& Company, 4719 West Sunnyside Ave., Chicago, 
(30) Ill. Sales engineers in all principal cities. Cable 
address: CLARELAY. 


CLARE RELAY S 


“Custom-Built‘‘ Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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l.S. SYNCROGEAR MOTOR 


MULTIPLIED POWER 
with 


PYRAMIDAL STABILITY 


The U. S. Syncrogear Motor is an advanced devel- 
opment in geared electric power. It is built as a 
high torque, low speed mechanism should be 
built when slow speeds and high torques are re- 
quired. In its heavy-duty, high torque type the 
Syncrogear does not follow the conventional 
practice of mounting a train of gears on one end 
of a light motor frame. Instead, the motor element 
is mounted within a heavy pyramidal pedestal 
which is strongly proportioned to carry any load 
without distortion. The non-yielding base will 
never allow vital gear elements to get out of align- 
ment, regardless of torque or mounting upon an 
uneven floor surface. The strong-lined pyramidal 
base gives the unit mechanical strength and a 
dynamic streamlined design. 


Any Speed 
ranging from 2 fo 10,000 r.p.m. 


Speeds as low as 2 r.p.m. or as high as 10,000 
r.p.m. are provided by U.S. Syncrogear Motors. 
Full rated horsepower of the motor is delivered at 
the take-off shaft. The windings of the motor are 
asbestos-protected, thus insuring against carbon- 
ization. The helical gears and pinions are an ex- 
clusive U. S. development. They are refined in de- 
sign to provide a continuous rolling contact and 
smoothness of power flow with least resonance. 
Their meshing under heavy load is unusually 
quiet and free from pulsating noises. The tooth 
surfaces are shaved and honed to a tolerance of 
ap 0002” and are scientifically hardened to pass a 
‘ars test of 55/65 Scleroscope or higher. 


The Syncrogear gives you multiplied power with- 
in a single compact unit. If you want variable 
speed you may select a Combination U. S. Vari- 


drive-Syncrogear Motor which will give you dous 
ble or triple reduction with infinite speeds. 
ais a Ais 
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ui THE EFFECT OF STRUCTURAL STABILITY UPON GEAR ALIGNME} 
COMMON CONSTRUCTION 


SYNCROGEAR FEATURES = ea AVY 
PYRAMIDAL GEAR PEDESTAL PYRAMIDAL GEAR TEETH : | ) 
NON-DISTORTING MOUNTING CARBURIZED PINIONS | ; see 

FULLY ENCLOSED TRANSMISSION GEAR HARDNESS—55 /65 SCLEROSCOPE Lan NE @ eee ok aS 


CAUSING MISALIGNMENT OF IMPORTANT GEAR ELEMENTS 
DRAWINGS ARE 


EAR-DIPPED LUBRICATION ANTI-FRICTION BEARINGS U. S. SYNCROGEAR CONSTRUCTION itn, 


FOR PURPOSE 0) 
HLLUSTRATING 


if WBP'FLUSH BEARING LUBRICATION NORMALIZED CASTINGS sof \ _ is ae 
: oa PEMANENTLY-ALIGNED GEARS ASBESTOS-PROTECTED WINDINGS " 
TURING 


PYRAMIDAL MOUNTING MAINTAINS PERFECT ALIGNMENT OF GEARS 
REGARDLESS OF INACCURATE MOUNTING SURFACE 





permits the highest speed gears to operate 
without complete submergence, avoiding 
foaming. U.S. helical gears and pinions are 
most advanced in design, to provide a con- 
tinuous olling contact and smoothness of 
power flow with least resonance. The gears 


NO HIGH TORSIONAL STRESSES 
IN U.S.SYNCROGEAR MOTOR: 


UNIFYING in the least cubical dimensions a 
geared transmission and motor unit, the U.S. 
Syncrogear Motor presents a most desirable 


drive is provided by a U.S. Asbestos-pro- 
tected Motor mountéd on the gear pedestal. 


assembly for structural stability. As shown in 
the above diaphanous view, the transmission 
is mounted integrally within a gear case sup- 
ported by a heavy pyramidal base. Primary 


The fully-enclosed gear compartment 

cludes foreign matter. Oil reservoirs are sufh- 
ciently large to provide for an average of 
more than six months operation without 
additional supply. Gear-dipped lubrication 


are hardened to 55/65 Scleroscope for max- 
imum life. The Syncrogear minimizes can- 
tilever stresses from overhanging gears by a 
short center gear-train structure. 


Syncrogear Bulletin upon request. 


U. S. Varidrive-Syncrogear Motor U.S. Vertical Syncrogear Motor U. S. Syncrogear Motor, Type GR 


* 
«* * 
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U.S.MOTORS 


The QUALITY LINE of Power 


VARIDRIVE MOTORS 
SYNCROGEAR MOTORS 
UNICLOSED MOTORS .... . 
UNIMOUNT MOTORS ..... . 
TOTALLY-ENCLOSED MOTORS 
AERO-TEST STANDS 


for infinite speeds 
. for multiplied power 
Horizontal and Vertical 
Horizontal and Vertical 
for hazadous services 
ie aa SS oe for aircraft servicing 
AUTOSTART Grinders and Buffers 
U.S. ELECTRICAL MOTORS Inc. 


ATLANTIC PLANT: MILFORD, CONN. * PACIFIC PLANT: LOS ANGELES, CALIF. 
Assembly Plant: Chicago. Branches: New York, Boston, Pittsburgh, 
Philadelphia, San Francisco, Seattle. Agents in all principal cities. 





since I’ve 
been driving 


. AMERICAN PHILLIPS 
SCREWS” 
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voiding 

ons are on ° . ° egge 
-. om | @ 4 i plants where assemblies are made with American Phillips 


ness of Screws, industrial clinics could all be closed, as far as screw driver 
le gears ‘ ‘ ‘ : 

ater , a slashes are concerned. Accidents can’t happen, either to workers 
eS can- 2 3 : or their work, because the Phillips Driver remains firmly engaged 
rs by a a ; oniks “ ; ; , 

> : in the Phillips Recess until the screw is set up straight and tight. 
“. Driver can’t slip out of the screw head. ..so there’s no danger 


of lost-time accidents, or rejects because of gouged work-surfaces. 


And American Phillips Screw Driving is as swift and simple as 
it is safe. No fumbling at the start, no crooked driving, no hard 
work and fatiguing nervous strain. One hand aims the Phillips 
Driver while the other hand holds the work, and that’s all there 
is to it. Unskilled help gets skilled results right from the start... 
often doubles the production of workers using slotted screws... 
and cuts assembly costs in half. 





American brings you these advantages of Phillips fastening... 
plus the advantages of American’s piece inspection system, prompt 
service, and reliable engineering aid on any fastening problem. 
That’s why so many Phillips Screw buyers specify: “AMERICAN”. 


AMERICAN SCREW COMPANY 
PROVIDENCE, RHODE ISLAND 
Chicago: 589 E. Illinois St. e Detroit: 5-267 General Motors Bidg. 


American makes a complete line of Phillips Recessed Head Stove Bolts (shown), 
Machine Screws, Wood Screws, and Hardened Self-Tapping Sheet Metal Screws 
(Types A, C, and Z). Stove Bolts are now packed in a partitioned package 
which keeps bolts and nuts separate, ready for immediate use. 
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Faster and more accurate 


testing 


Constantly increasing rate of 
tension maintained until ma- 


terial breaks 


Increased cutting range and 
fewer gear changes 


Greatly increased output 


More complete test data, 4% 
d and precision 


well as spee 
of testing 
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simplif : 
esa’ ‘oe Cable reelers, to maintain 
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NT mee 
with THY-MO-TROL DRIVE 


T gives you speed ratios even greater than 100:1. 
This new electronic equipment makes available 
the full, wide speed range of d-c motors—on a-c power! 


Just a single dial provides this smooth, automatic, 
full-range control. A single dial—small as a radio 
volume control, and mounted in the push-button 
control station—gives complete adjustment of motor 
speed, from zero to maximum. Thus, you can easily 
and quickly obtain the exact speed you want, whether, 
it be for roughing or fine finishing. 


Here Are Six OTHER Advantages: 

1. Stepless speed control 

2. Constant speed under changing load 

3. Smooth, fast, constant-current acceleration 
4. Low maintenance 

5. Speed can be preset before starting 

6. No stop for speed change 








FOUR UNITS 


ic panel, ‘ 
_d-c motor, electronic p > - = tt : . 
ao ontrol station, and ey Thy-mo-trol drive takes a-c power from your supply 


A Complete Drive 


¢— make up < line and, through its d-c motor, delivers torque to 
power transforme' ‘ , 
the complete drive. a : your load over a wide range of speeds. Starts, ac- 
—— 3 rd . : 
celerates, controls speed, stops by dynamic braking, 
and reverses the motor—all from a single, compact 
control station. 


How to Buy Thy-Mo-Troli Drive 


Standard Thy-Mo-Trol drives can be obtained in ratings 

data as . — from fractional-horsepower sizes up to 10 hp; higher ratings 
rs : can also be provided. 
precision This electronic motor control makes possible improved 
machine design, performance, and operating technique. In 
order to be sure that you get the full advantage of this new 
drive, G-E engineers want to consider each application as an 
individual case. We suggest you get in touch with our local 
jt the office, giving complete information about your machine for 
if © which the drive is required. General Electric, Schenectady, 
New York. 


BUY WAR BONDS 
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A SUBSTITUTE FOR EVERY POSITION 
EXCEPT ONE 


For Macallen Mica there is no substitute. No other insu- 





lating material can check properties with it. No other insu- 
lating material serves as well, as safely, as permanently. In 
planning for post-war production — for the wonders of 


electronics to serve the world of peace as they now serve 


the needs of war — Mica makes many things possible. 


When you think of MICA think of MACALLEN. 


50th Anniversary book— Macallen and Mica— yours for the asking. 
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15 SOUTH THROOP STREET-CHICAGO 


PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT 
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NEVER before in the history of warfare has 
precision production been so important as it is 
today. From the trigger group of an M-1 rifle to 
the fire control of a 16-inch battery. split-hair 
tolerances are demanded in millions of intricate 
munitions parts. Producing to uncompromising 
standards requires the finest type of machine 
tools ever designed—operated at a constant level 
of electric power. 

But constant voltage is almost non-existent on 
todays overcrowded power lines. Wartime con- 
sumers are busier. Huge volumes of electrical 
energy are being intermittently used and released. 
Heavy sags and destructive surges inevitably 


occur. For that reason, manufacturers in every 


ah zi 


(aoe oe] 


Constant Voltage guides the Tools of War 


field are stabilizing power themselves with SOLA 
Constant VOLTAGE TRANSFORMERS. 

Sola “CVs” equalize voltage sags and surges, 
absorb variations as great as 30%, feed a con- 
trolled flow of power to machines. And they 
protect the very life of sensitive instruments and 
electronic tubes. 

Engineered for long, trouble-free service, Sola 
“CVs” are instantaneous in action, without 
moving parts, self-protecting against short cir- 
cuit. They have a place on your production lines 
—the life lines of American victory. 

Note to Industrial Executives: Sola “Cl” trans- 


formers are available in standard 10V A to I5SKVA units. 
Special units built to specification. Ask for bulletin BCV-74 


S 
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Constant Volfabelted formers 


Transformers for: Constant Voltage * Cold Cathode Lighting * Mercury Lamps « Series Lighting * Fluorescent Lighting * X-Ray Equipment « Luminous Tube Signs ROT 


Oil Burner Ignition « Radio « Power + Controls * Signal Systems + Door Bells and Chimes « etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, il. 
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PURING 


Sample sent FREE 


A sample of LIGNOLITE will be sent 
to you so that you can personally test it. 
WRITE TODAY and also ask for 
BULLETIN that tells about the prop- 
erties, characteristics, and methods of 
fabricating and using LIGNOLITE. 


MARATHON CHEMICAL COMPANY 


LIGNOLITE 


A LAMINATED LIGNIN 


PLASTIC 


FOR ELECTRICAL INSULATION 


% LIGNOLITE has HIGH MECHANICAL STRENGTH. In fact it is 
sufficiently strong to justify your consideration for application in 
switch mounts, terminal and panel boards, barriers, electrical 
cabinets, as well as in other products where high mechanical 


strength is an important factor. 


LIGNOLITE also has excellent 


electrical properties, low moisture absorption, high resistance to 
oil, grease, dilute acids, and it is easily machined or fabricated. 
Since NO CRITICAL MATERIALS are used in producing LIGNO- 
LITE it is available for all uses without restriction and shipment 


can be made promptly. 


LIGNOLITE is available in 
black color with either a 
satin or molded sand blast 
finish. The following sizes 
are now produced: 46x46” 
in thicknesses from 1/64” to 
142”—40"x40" in thicknesses 
over 142” to 2° —30"x72” in 
thicknesses from 1/64” to 1” 
—34"x60" in thicknesses 
from “4” to 1”. Also avail- 
able — fabricated parts to 
your specifications. 


Div. of Marathon Paper Mills Co. 


ROTHSCHILD 
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SUGGESTED USES 


® Base plates for mounting’ elec- 
trical equipment — Terminals and 
Electrical Connections — Switch- 
boards and Panel Boards — Bar- 
riers —Spool Heads — Insulating 
Washers—Linings for Metal-Clad 
Switchgear Cabinets—Bus Clamps 
— Cabinets to house electrical 
equipment — Foundry Pattern 
Plates — Nameplates — Industrial 
Work Table Tops—lJigs. Fixtures 
and Conveyor Guides. 
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illinois 


acturead Dy fliinols 1008 YrorK- 


2501 North Keeler Avenue, 


Distributor of Shakeproof Products Manuf 
Plants at Chicago and Elgin, Ill. 


Toronto, Ont. 


Chicago, 


In Canada: Canada Illinois Tool, Ltd., 


SHAWMUT TYPE B 
MOTOR OVERLOAD SWITCH 


pve 


yearsof skill and experience, 
devoted exclusively to the manu- 
facture of electrical protective de- 
vices, are reflected in the 

SHAWMUT TYPE B 
MOTOR SWITCH 
for use with fractional horse- 
power motors. It is unsurpassed 
on air conditioning apparatus, re- 
frigerators, washing machines, 
fans and blowers, pumps and com- 
pressors, floor polishers, oil burners, saws, stokers, small grinders, small printing 
presses, small conveyors, and similar motor-driven equipment. On and off switch- 
ing; positive overload protection; long mechanical and electrical life; easy to in- 
stall; abundant wiring space; no delicate or flimsy wound 
springs; all metal parts rust-resistant. 

Maximum rating, single and double pole, 1 h.p., 115- 
230 volts A.C. Two types, open and enclosed; open type 
fits all standard boxes and. cover plates. Exclusive patented 


features, other patents pending. Ask your dealer or write 
for our Bulletin 406. 


















The Chase-Shawmut Company 
Newburyport, Massachusetts 
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WHEN OUNCES FEEL LIKE POUNDS 


*Reg. U. S. Pat. Office 


1230 SIXTH AVENUE 
ROCKEFELLER CENTER, NEW YORK 20 
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ASSAULT TROOPS USE LAYTEX’ 


You know how it is. You slog along all day under full equip- 
ment. At first you don’t mind the weight very much. But as 


the hours crawl along, everything you’re toting gets heavier 


and heavier. The canteen you didn’t notice in the early 


stages now weighs as much as your rifle did then. And your 


rifle feels like a howitzer. Every ounce turns into a pound. 





That’s why ... when you’re moving fast and the going is 


tough ... it’s smart to use Laytex Assault Wire. 
A full mile of Laytex Assault Wire weighs less than 30 pounds. 


Laytex Assault Wire has a breaking strength of 50 pounds 


per conductor and a talking distance of more than 5 miles. 


Laytex resists concussion and a wide range of tempera- 


ture changes. 
It is flexible and waterproof, strong and tough. 


Conductors are accurately centered and the weight of in- 
sulation and the diameter of the insulated conductor are 


kept at the minimum. 


All this adds up to the fact that one man, wearing a breast 
reel of Laytex Assault Wire can move swiftly and easily. 


One man can maintain sure communication with opera- 


tional headquarters. 


Listen to the Philbarmonic Symphony program over the CBS network 
UE Sunday afternoon, 3:00 to 4:30 E.W.T. Carl Van Doren and a guest star 
> YORK 20 present an interlude of historical significance. 


EDISTATES RUBBER COMPANY 
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TOUGH TEST 


you can easily make proves 









new “‘extra flex’’ Fiberglas 


sleeving is non-fraying 





A new sleeving which we have just developed is 
as flexible as a piece of string and also non-fraying. 
A buyer of thousands of feet of sleeving was con- 
vinced of its flexibility, but skeptical of our non- 
fraying claims until he applied a tough test of his 
own, which you can easily duplicate—this way: 

Secure from us a sample of new BH extra flex- 
ible Fiberglas Sleeving equal in size to the sat- 
urated sleeving you now use. Insert the end of a 
mechanical pencil into the ends of both the new 
BH extra flexible Fiberglas Sleeving and your 
present saturated sleeving and push hard. BH 
extra flexible Fiberglas Sleeving will spread slightly 
but without breaking. The usual saturated 
sleeving will break down at the edges and sepa- 
rate. As an added test, tap the ends of both pieces 
of sleeving with your finger. Continued manipula- 
tion will produce only the slightest fuzz on the 
BH extra flexible Fiberglas sample, whereas the 
saturated sleeving will readily unravel and be- 
come progressively worse. 


NON-FRAYING « FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON- CRYSTALLIZING at LOW TEMPERATURES 


The new BH extra flexible Fiberglas Sleeving is 
woven from the choicest continuous-filament Fiber- 
glas yarns. It possesses high dielectric strength, 
is water-resistant and, like all BH Sleeving and 
Tubing—is non-inflammable. 








All sizes, from No. 20 to 5”, inclusive, are 
available. Write for samples of this radically new 
and different sleeving today—in the sizes you de- 
sire. Seeing is believing! Bentley, Harris Manufac- 
turing Co., Dept. M, Conshohocken, Pa. Pow 
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BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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Sky Trap for Zeros 


SET AND SPRUNG ...IN SECONDS ...BY MATCHED MOTOR AND CONTROL 


The siren wails ... the searchlights and locators of 
this "Zero Trap" swing into position as a unit. Wher-—- 
ever the locator points, there also points the search— 
light — instantly and automatically. Enemy aircraft 
are detected and spotted in seconds for anti-aircraft 
gunners to send to their doon. 


This important complete co-ordination is made possible 
by matched motor and control which duplicate the move— 
ments of the locator. Without it, many vital extra seconds 
would be consumed for the operator to instruct the 
searchlight operator where to direct the light beam. 


The power behind this "sky trap" is an engine—driven 
generator set — with cooling fan motor and control 
panel. This unit supplies power for the arcs, movements 
and control mechanisms of the searchlight system. 


This is only one of many Westinghouse war motor appli- 

cations...applications that build up engineering experi- 

tpn es tat ove ences you can use. Save time, save money, save effort on 

seaaumiamhdaaaan tka your next motor and control job. Just call your nearest 
(middle) and d-c generator. Westinghouse Office for "jiffy" help. Westinghouse 
Electric & Mfg. Co., Dept 7-N, East Pittsburgh, Pa. 


3-21286 
“37 > 


tw Westinghouse MOTORS AND CONTROL 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 
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EEPS GOOD MOTORS 
M GOING BAD 


How can you: expect even a good 
motor to keep up with the grind of present 
day production requirements? Easy!... just 
see that your motors come equipped with 
built-in Klixon Protectors. 

A motor with a built-in Klixon Protector 
will operate at peak capacity ... maximum 
output ... but just refuses to be burnt out 


through overloading or overheating. It shuts 
itself off the instant it becomes dangerously 
overheated ...cools slightly, and is again 
ready for work. 

Keep your good motors from going bad... 
eliminate burnouts, with their delays and 
expenses .. . by specifying that your motors 
have built-in Klixon Motor Protectors. 


K 


Spencer Thermostat Co. 
Attleboro, Mass. 
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TESTED ON AN ATOLL 


N a tiny strip of coral ...an observation post 

pierces the dawn with cryptic messages that may 
spell the difference between victory and defeat. Duty on 
this speck on your map calls for iron men and de- 
pendable equipment. 

Under the toughest of conditions . . . under the 
roughest of handling .. . far from sources of replace- 
ment... parts must work—for men’s lives hang in the 
balance. Utah Parts are passing this final test on tiny 
atolls, in steaming jungles, on burning sands in all 
parts of the world—from pole to pole. 

A shooting war is also a talking war. The weapons of 
communications must have the same dependability and 
non-failing action as weapons of destruction. These 
qualities are built into Utah Parts at the factory where 


soldiers of production are working 100% for Victory. 
In Utah laboratories, engineers and technicians are 
working far into the night developing new answers to 
communication problems—making improvements on 
devices now in action. 


But “tomorrow” all this activity, all this research, 
all this experience learned in the hard school of war, 
will be devoted to the pursuits of peace. Thanks to the 
things now going on at Utah—there will be greater 
convenience and enjoyment in American homes... 
greater efficiency in the nation’s factories. UTAH 
RADIO PRODUCTS COMPANY, 852 Orleans Street, 
Chicago, Ill. Canadian Office: 560 King Street West, 
Toronto. In Argentine: UCOA Radio Products Co., SRL, 
Buenos Aires. Cable Address: UTARADIO, Chicago. 


PARTS FOR RADIO, ELECTRICAL AND ELECTRONIC DEVICES, INCLUDING 
SPEAKERS, TRANSFORMERS, VIBRATORS, VITREOUS ENAMELED RESISTORS, 
WIREWOUND CONTROLS, PLUGS, JACKS, SWITCHES, ELECTRIC MOTORS 
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Electronic Circuit Testers 


Electronic Tube Checkers Sensitive Relays 


In the field of electronics, too, the measurement 
tools bear the name most familiar to you. For 
just as WESTON pioneered fundamental elec- 
trical measurement, as well as the special 


ics research, production and control. Weston 
Electrical Instrument Corporation, 597 Fre- 
linghuysen Avenue, Newark, New Jersey. 


measurement needs of radio, so WESTON has 
provided simple, precise instruments and de- 
vices for the problems encountered in electron- 


*PHOTRONIC — A registered trademark designating 
the photoelectric cells and photoelectric devices manu- 


factured exclusively by the Weston Electrical Instru- 


ment Corporation. 


Specialized Test Equipment... Light 
Measurement and Control Devices... 
Exposure Meters...Aircraft Instruments... 
Electric Tachometers...Dial Thermometers. 


Laboratory Standards . . . Precision DC and 
AC Portables . . . Instrument Transformers 
. .. Sensitive Relays ...DC, AC, and 
Thermo Switchboard and Panel Instruments. 


FOR OVER 54 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS 


ELECTRICAL MANUFACTURING 





Photo Courtesy Pan American Airways System) 


A~Sawed, milled, drilled and bored 
ma Ring. B—Sawed, sanded and 

ed Insulating Plate. @—Threaded 
and tapped Reducing Bushing 





VER the Atlantic, the Pacific . . . over 
all the vast reaches of America’s 
water-front, the Clippers are winging 
on errands of war, mercy and business. 
Of many parts made from Synthane for 
the Clippers, probably the most im- 
portant are those for radio and electrical 
instruments. 
Synthane is valued in the air service for 
its many combined properties—light 





They eover the water-front 


weight, for instance (half the weight of 
aluminum), excellent insulating character- 
istics, hardness, ease of machining, re- 
sistance to corrosion from aviation oils 
and gasoline, and mechanical strength. 

Synthane now is confined to essential 
work, but new materials and applications 
are in the making. Keep up-to-date with 
information such as you will find on the 
back of this and future sheets. 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


Plan your present and future products with Synthane Technical Plastics 


SHEETS + RODS + TUBES + FABRICATED PARTS 


Bakelite — 


MOLDED-LAMINATED - MOLDED-MACERATED 


laminated 





KEEP POSTED WITH THIS NEW PAGE OF INFORMATION ON 


SYNTHANE Molded-Laminated and Molded-Macerated Produets 


Many of you are already familiar 
with the manufacture, uses and prop- 
erties of SYNTHANE Bakelite-laminated. 
You perhaps know that it is made from 
paper or fabric impregnated with a 
plastic resin and transformed under 
heat and pressure into a hard, dense 
material of many combined prop- 
erties. 

Laminated materials are produced in 
the form of sheets, rods and tubes, 
usually requiring some machining to 
finished form. 

There are two associated forms of 
SYNTHANE which reduce or eliminate 
the necessity for machining—known 
as molded-laminated and molded- 
macerated SYNTHANE. 


Molded-Laminated 


Frequently it is economical to produce 
finished products by a combination of 
molding and laminating techniques. 
Laminations of the impregnated paper 
or fabric are cut to the rough outline 
of the desired piece and molded 
under heat and pressure to finished 
form. The result is a product with 
approximately the strength of SYN- 
THANE Bakelite-laminated without 
machining time or expense. Obvi- 
ously, the quantity of pieces required 
must be sufficient to justify the costs of 
molding, including the cost of the mold 
itself, as compared with the costs of 
regular laminated material and ma- 
chining. Obviously, too, there are 
certain limitations to the application 
of the molded-laminated process. If 
shapes are intricate, it may not be 
practical to cut the laminations to fit 
the mold. Molded-macerated con- 
struction may then be the answer. 


Molded-macerated cap and base for explo- 
sives container 


Molded-macerated gasket and spool 


Combination molded-laminated-macerated 
wheel. Molded-laminated distributor arms 


Molded-Macerated 


The molded-macerated procedure is 
similar to molded-laminated except 
that the impregnated paper or fabric 
is chopped into small flakes or chips 
before the mold is charged. The 
flakes, being comparatively small, 
allow considerably more latitude in 
the shape and complexity of the mold 
than is possible with the molded- 
laminated process. 

Naturally, impregnated flakes do not 
have the flow characteristics of mold- 
ing powder. Therefore, it is wise to 
avoid undercuts or pins which are per- 
pendicular to the direction of the 
molding pressure (generally vertical). 
Side holes and undercuts may be 
more satisfactorily machined. 


Properties 


Both the processes described bear 
some resemblance to powder molding 


Molded-laminated horn for carbon dioxide 
fire extinguishers, 


except that molded-laminated or 
molded-macerated articles have far 
greater mechanical strength than pow- 
der moldings. Molded-laminated ma- 
terial approaches laminated material 
in strength; molded-macerated has 
about 50 to 75% of the mechanical 
strength of corresponding laminated 
grades. The mechanical, electrical, 
physical and chemical properties can 
be varied over a wide range or ad- 
justed one against the other to meet 
specific needs just as is the case with 
laminated materials. 


Combination Molded- 
Laminated-Macerated 


It is possible to combine the benk- 
fits of molded-laminated and molded- 
macerated into one molding where 
maximum strength in one section and 
maximum resin flow in another are 
necessary. ; 


Comparison of Synthane Motded-Laminated and Molded- 


TENSILE STRENGTH 
Lbs./Sq. In. 


FLEXURAL (TRANSVERSE) STRENGTH 
Lbs./ Sq. In. 





COMPRESSIVE STRENGTH 
Lbs./Sq. In. 


DIELECTRIC STRENGTH 

Volts per Mil (.001”) 
Short-Time Test 

Step-by-Step Test 


Jo MOISTURE ABSORPTION 


IZOD IMPACT STRENGTH 
(Flatwise) Ft.-Lbs./In. of notch 
(Edgewise) 


SPECIFIC GRAVITY 
ROCKWELL HARDNESS ste or ae mito 


BONDING STRENGTH—Lbs. i 2000 


PLAN YOUR PRESENT AND FUTURE PRODUCTS WITH SYNTHANE TECHNICAL PLASTICS 


Bakelite — 





Maecerated with Synthane Standard Grade C Laminated 


GRADE C GRADE C 
GRADE C MOLDED- MOLDED- 


LAMINATED LAMINATED MACERATED 


(1) 9,500 | (1) 8,200 | (2) 7,800 


4 (1) 38,000 | (1) 32,000 | (2) 27,000 


(3) 200 | (3) 180 | (4) 180 
110 110 
(5) (5) 


1.36] (0) _ 1.36) 


2400 


2000 2000 


Methods Used 
for Testing Synthane 


(1) Tests were made on " thick. 
ness, at room temperature, approxi. 
mately 25 deg. C., following the 
American Society for Testing Materials 
Method D-229-42. 
(2) Tests were made on tension test 
specimen, at room temperature, ap- 
proximately 25 deg. C., following the 
American Society for Testing Materials 
Method D-48-42T. 
(3) Tests were made under oil on 
‘6’ thickness, according to American 
Society for Testing Materials Method 
D-149-40T. 
(4) Tests were made under oil on 
disc 4” diameter and Ye” thick, ac- 
cording to American Society for Test- 
ing Materials Method D-48-42T. 
(5) Tests were made on pieces 3” x 
1” x Ye” thick according to the Ameri- 
can Society for Testing Materials 
Method D-229-42 after immersion in 
water for 24 hours at approximately 
25 deg. C. plus or minus 2 deg. C. 
(6) Tests were made on molded 
discs 2” diam. x Ye” thick according 
to the American Society for Testing 
Materials Method D-48-42T. 
(7) Tests were made on notched 
specimens 242” x 2” x Ya" thick 
according to the American Society for 
Testing Materials Method D-256-4Il. 
(8) Tests were made on specimens 
used for water absorption tests oc: 
cording to the American Society for 
Testing Materials Method D-634-4lT. 
(9) Tests were made on specime 
” x1” x Ya” thick according to th 
American Society for Testing Mo 
terials D-229-42. 


Molded-macerated collar and spoo! 
ww. 
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Molded-macerated handwhee! and " 
for V-belt pulley. 


laminated 


SYNTHANE CORPORATION, oer PENNA. 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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TODAY— “on land, at sea and in the air”, on fighting fronts and 
production lines— NORMA-HOFFMANN PRECISION BEARINGS are con- 


tributing to the Victory that will clear away the clouds of war. 


TOMORROW — bettered by the added skill and experience 


gained in war-time — they will be equally instrumental in solving the 


problems of design and production of a world at peace. 


Let our engineers work with you, NOW, 


SU RUC LD 0 


PRECISION BALL, ROLLER AND THRUST BEARINGS 


TO WIN THE WAR—Work—Fight— Buy War Bonds! 
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LIGHT WEIGHT AND STRENGTH ore im. 
portant characteristics of records made from VINY- 
LITE Rigid Sheet for sound recording and transcrib- 
ing purposes. Although wafer-thin, these records 
are virtually unbreakable. Their exceptional dimen- 
sional stability provides high fidelity in transcribing, 
and prevents warping and distorting under normal 
changes in temperature and humidity. 


used in aircraft navigation when VINYLITE Rigid 
Sheets are used. One manufacturer claims calibra- 
tions can be printed to even closer tolerances on 
these materials than on metal sheets. Moreover, the 
plastic sheets reavire no finishina as do metal sheets. 


ACID AND ALKALI! RESISTANCE «+ 
VINYLITE Elastic Plastics ore employed to excellent 
advantage for flexible hose used in chemical service. 
Aging end constont exposure to light will not cause 
these plastics to deteriorate. Transparent extruded 
tubing of this type, serving as abrasion-resistent 
conduit for electrical wiring, simplifies inspection of 
vital light ond power lines. 


Here's What They're Doing with 


THERE ARE three major reasons why VINYLITE Plastics are outstanding among 
thermoplastic materials now available to industry . . . their unique combinations 
of properties, their varied forms that are suited to many fabricating techniques, 
and the vast opportunities they present for improving the design and perform. 
ance of a wide range of products. 

In VINYLITE Plastics you will find materials that are basically odorless, taste. 
less, non-toxic, non-flammable, and highly resistant to moisture, oils, and 
chemicals . . . types that can be rigid or flexible . . . transparent, translucent, or 
Opaque . . . colorful or colorless . . . as desired. 

These valuable properties are obtainable for a diversity of products, since 
VINYLITE Plastics can be either injection or compression molded, extruded into 
tubes or rods, or used as the basis for coatings on cloth, metal, paper, or concrete. 
They can be compounded into adhesives. Rigid sheets of VINYLITE Plastics 
can be formed into a wide variety of flat or three-dimensional shapes. 

The developments described on these pages are typical of hundreds of appli- 
cations of VINYLITE Plastics that are helping to meet today’s critical needs 
better, faster, and frequently at lower cost. A further indication of what you 
can gain with these materials can be obtained by writing for Booklet 17VE, 
“Vinylite Resins—Their Forms, Properties and Uses.” 


Plastics Division 


CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 


uc 


30 East 42ND STREET, NEw YorK, N. Y. 





“VINYLITE” ELASTIC 
PLASTICS 


Rubber-like materials produced in a 
variety of forms, ranging from soft to 
semi-rigid. Possess great toughness and 
good resistance to continuous flexing, 
and to severe wear and abrasion. Ten- 
sile strength greater, than that of most 
rubber compounds. Have excellent elec- 
trical insulating properties, and do not 
oxidize. Can be made non-flammable 
and highly resistant to water, oils, and 
corrosive chemicals by correct choice of 
plasticizer. 

Available in a wide range of trans- 
lucent or opaque colors, or in colorless 
types. Supplied as sheeting, compounds, 
for calendering onto cloth, molding and 
1g among ce extrusion compounds, or as powdered 

. : bi “a ; F 4 sige resins for industries that have com- 
binations , , 

, i pounding equipment, such as the rubber 


chniques, industry. No curing or vulcanizing is 


perform. ; . , . F required. 


Le 3 “VINYLITE” RIGID 
ess, taste- — — a S 3 PLASTICS 


oils, and Produced from unplasticized vinyl 
lucent, or resins, these various forms of plastics 
possess a combination of properties not 
found in other thermoplastic materials. 
cts, since Having extremely low water absorp- 
uded into va : ; ; tion, they remain dimensionally stable 

. under widely varying atmospheric 
conditions. Outstanding in resistance 
7 Plastics 5 ae et : : to Tae oils, ond corrosive chem- 
icals. Have high impact and tensile 
strengths. Odorless, tasteless, and non- 
of appli. d . vii * toxic. Do not support combustion. 

. 4 : Available in natural transparent, as 
as well as transporent, translucent, and 
what you — - —e tie eg ™ TT ; nein ee : opaque colors. Supplied as rigid sheets, 

oUF or as molding and extrusion com- 


copper pattern. Second, the seid tiie se. mold | pounds. Rigid sheet can be fabricated 
ae is 1 ot the Jucti is weed to 4 any k r of duplicates from © spe- by forming, drawing, blowing, spin- 
economies made possible by VINYLITE Plastics. In this cial VINYLITE Plastic mottiing compound. Slots, holes, ee ee ee 
instance, the panel is formed, complete in every detail, | and markings, including intaglio lettering, are incor- aki ; ' 


metalworking tools. Molding com- 


by @ simple molding operation. The technique em- porated in the panel in this molding operation. A pounds adaptable to both compression- 
ployed is an adaptation of the plastic printing plate simple pigment “wipe” accentuates the markings and and jnjection-molding processes. 
development that makes it possible to conserve sub- _— lettering. Then, the fiat panel is curved to final shape 1 2 

stonticl quantities of precious metals, and to save even under heat and pressure on a wooden mandrel. This VINYLITE” RESINS FOR 


There are two fundamental steps. First, o matrix of formerly necessary with metal plates, _ : When correctly formulated and lied 
BAKELITE Phenolic Material is made from an etched engraving, slotting, anodizing, and polishing. inatiiedind a6 cones 


these resins yield finishes of unusual 

(Ponels Molded by Theo. Moss & Co., med toughness, gloss, adhesion, and chem- 
‘ ical resistance. Can be applied by 
spraying, knife-coating, or dipping to 

a wide variety of surfaces, sych as 

metal, cloth, paper, and concrete. Pre- 

pored by dissolving resins in organic 

solvents, these finishes can be modified 

with different pigments, dyes, and plas- 

ticizers. The resins are generally not 

employed with other film-forming 

bases, thus coatings formulated from 

them exhibit the desirable features of 

VINYLITE Resins alone. Drying is solely 

by solvent evaporation. Finishes can 

be either air-drying or baking types. 


concrete, 
Se 


cal needs 


“VINYLITE” RESINS 
FOR ADHESIVES 


Unusual toughness, resiliency, and im- 
Vi inylite i pact resistance are characteristic of ad- 
Carbide engin. ” . hesives made from these resins. They 
Ca are widely used as bonding agents for 
such materials as cellophane, cloth, 
paper, cardboard, porcelain, metal, 
mica, stone, leather, wood, and plastic 
sheets and film. Available as gronuvies 
for the compounding of adhesives, or 
as solutions sold under the trade-mark 
“VINYLSEAL.” The latter are especially 
recommended for bonding impervious 
materials, such as metals, and the urea 
and phenolic plastics. Their bonding 
strength is comparable to that obtained 
with soft solder. 












‘Advance’... under fire! 


On battle-fronts all over the world, American 
fighting men are now on the offensive— 
advancing under fire. 

No matter how they arrive—by ship, 
plane, landing barge, tank or jeep—they 
strike terror into the heart of the enemy. 

And no matter how they arrive—their 
transportation equipment probably uses 
Driver-Harris Advance wire. 

Not that we're claiming Advance is winning 
the war. 


Advance wire—good as it is—plays only 










Photo by U.S. Army Signal Corps. 





* * * 






Advance* is an alloy made from electrolytic é 
nickel and copper. Its usefulness derives easie 
from its high electrical resistance, great than 
ductility and non-corroding properties. iainl 
Ww 

Available in both wire and_ ribbon, e | 

> ° ° ° ° ° ° C 

Advance* finds wide application in winding , 
heavy-duty industrial rheostats. f 
] 

Changing requirements and higher stand- t 

‘ 


ards have been met promptly with a pre- 
cision that is possible only through complete I 


an insignificant part beside that of the men control of processes through every stage ol 
e . . ’ . 2 > > : > é 
who are laying down their lives for their manufacture, from the first melting of the 
country. metals to hot rolling and cold finishing. ' 
*Trade mark reg S. Pat. Off ] 
g si 
( 
HARRISON, NEW JERSEY : 
“ALLOYS ARE ae 
CHICAGO: 1138 W. Washi Boulevard SAN FRANCISCO: 235 San Bruno Avenu a 
VITAL TO sc i at LOS ANGELES: 445 South ee Sele’ Sipeet CLEVELAND: 7016 Euclid Avenue 
victory” DETROIT: 638 New Center Building SEATTLE : 2122 Fourth Avenue 
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THAT REDUCES MOTOR 
AND CONTROL SELECTION 
AND ORDERING TIME 


ine —- 
Westinghouse takes pride in introducing new, 


simplified Buying Data, which enables you to select 
and purchase the proper motor and control for your 
job—in one-half the time! 

Data, as presented, is striking in its newness. It’s 
easier to read, easier to understand, and easier to use 
than any offered previously by any manufacturer. 

To fit widely varying requirements, this radically 
new Buying Data is available in two forms: 


@ Bound books are suitable for use of the majority 


of motor and control buyers. They contain SIMPLIFIED 


prices (correct at time of issue and satisfactory 7 pe 
for estimating purposes throughout the books’ eee ene ee ae ——e 

life), dimensions, application data and descrip- DERING .. . DELIVERY 
tions. They include the following: ; OW TO GET THIS NEW 
“Motor Buying Data’ covers popular types and HERE’S H 


ratings of Motors (up to 100 hp), Gearmotors and BUYING DATA 
M-G Sets. 


a“ o 444° . . 
Control Buying Data lists = wide variety of — already received this new data by mail. 
trollers and accessories for direct current, single- 


phase, squirrel-cage and wound rotor motors. However, if you have not received your copy, write, wire or 
Bieter end Contre} Leccedaet Beck. ‘Thin je. fee phone your nearest Westinghouse district office (distribution will 
the use of large-scale purchasers and is “tailored” be made through district offices only—no mailings from Westing- 
to meet the needs of the individual buyer. Pricing house Headquarters at East Pittsburgh). Westinghouse Electric 


data is always kept up to date by the issuance of & Mfg. Co., East Pittsburgh, Pa. 
new price supplements. [J-90485, 


Westinghouse yy 7 aud lentil 
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If you are a buyer of Motors and Control, chances are you have 
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90 to 105 vols we 


67 seconds 






jr REMOTE CONTROL 


Tac Motor-Driven POWERSTAT Variable Transformers offer a 


highly efficient and accurate method of controlling AC power. It is unnecessary to bring 





heavy cable to cumbersome tap changers on switch boards or control desks. Simple 






wiring from your automatic control device or push button station to the pilot terminals 






of a Motor-Driven POWERSTAT Variable Transformer will enable the operator to con- 






trol kilowatts of power safely and smoothly. 










Where a self-contained piece of apparatus is required for rapidly controlling 
voltage to any desired value — investigate Motor-Driven POWERSTAT Variable Trans- 






















. : : : . ' : Radio 
formers. This equipment is used in radio transmitters, vacuum tube manufacture, electrical ; 
3 oe : ‘ ; , eats. 
testing, induction heating, electric furnace temperature control, automatic voltage regula- 
tors and other applications where an efficient high quality control is required. ypes 
aroun 
Standard types are available in sizes up to 75 KVA for 115, 230 or 440 _ 
volt operation on single or polyphase circuits. : 
device 
FOR FURTHER INFORMATION dielec 
SEND FOR THESE BULLETINS INS 
4 POWERSTAT Variable Voltage Transformers 149 ME a 
a SECO Automatic Voltage Regulators 163 ME. in ele 
® 
; and y 
> 
; the w 
can b 





— ea =e SUPERIOR ELECTRIC COMPANY 


89 LAUREL STREET, BRISTOL, CONNECTICUT 


“SUPERIOR “4 
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Radio and electronics are performing unbelievable 
feats. Many of the controls used in these and other 
types of army, navy and air corps equipment are built 
around Molded INSUROK shells—utilize washers of 
Laminated INSUROK. For these electronic and radio 
devices, INSUROK is widely used because of its high 


dielectric characteristics, its strength and its durability. 


INSUROK, laminated and molded, was widely used 
in electrical and radio applications before the war— 
and will continue to be used for similar purposes after 
the war. Many postwar products now being planned 


can be made better and more economically by using 


NEW BRUNSW K LS) F 


: 
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one or more of the many types and grades of INSUROK. 

Richardson Plasticians are continually recommend- 
ing the grade of Molded or Laminated INSUROK to 
meet various combinations of specifications. They will 
be glad to suggest the commercial or special grade to 
meet all the conditions under which your present or 
postwar product will perform. Write for complete 


information. 


Precision Plastics 


— The RICHARDSON COMPANY 
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DUT OF TODAY'S RESEARCH - - ‘ TOMORROW IS ENGINEER 





AHEAD 


MV, N reached for the stars and grasped . . . Electronics. 

Devoted now to war, this amazing science promises wondrous adventures for 
mankind on THE ROAD AHEAD. 

As constant research has developed the potentialities of Electronics, so the 
search fora BETTER WAY, here at American Lava, has perfected steatite insulation 
best suited to the new requirements. 

Pioneers of steatite electrical insulation ... now in our 41st year of Ceramic 
Leadership, we are able to say with full confidence that ALSIMAG Steatite Insulators 
represent the highest quality, prectston, dielectric properties and mechanical strength to 
be found among the Stea ites. 


There will be no compromise with quality in the production of ALSIMAG 





Steatite Insulators. 


AMERICAN LAVA CORPORATION 


CHATTANOOGA, TENNESSEE 


AWARDED JULY 27, 1942 
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RADIO TRANSFORMERS 




















AUTOMATIC PILOT 





GENERATORS 





Mere 





LANDING GEAR MOTORS 


PROPELLER PITCH CONTROLS 


GIRO STABILIZERS 





Need MAGNETIC DATA for aircraft parts? 


The crews of modern war planes depend upon their gyro stabilizers, turret control motors, landing gear motors, 
electrical controls for high fighting efficiency, Every altimeters and pitch controls for propellers. Other grades 
instrument from motor to gun turret is gaged to pin-point of Armco Electrical Sheets are specified for motors, trans- 
accuracy, Nothing is left to chance. formers and generators for many other war requirements. 

Many manufacturers of this electrical equipment for If you are working on high frequency electrical equip- 
warplanes rely on light-gage Armco High Silicon Steel ment, you are invited to make use of ARMco’s technical 
Sheets. This special steel for high frequency equipment is advisory service. A complete testing laboratory and the 


supplied in sheets or coils as light as .005 seasoned experience of ARMCO service en- 


















gage. It is flat, ductile and clean-surfaced. gineers are sure to help you. 


Armco High Silicon Steel is being used Shall we work together on your require- 
in light-weight generators and dynamotors, ments for high frequency applications? 


Just address The American Rolling Mill 
Co., 1221 Curtis Street, Middletown, Ohio. 


radio transformers, ammunition indicators, 


machine gun fire controls, automatic pilots, 





THE AMERICAN ROLLING MILL COMPANY 
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If you have a gearing problem, bring it to 
Westinghouse. Skilled Micarta engineers will be 
glad to study your product and analyze its 
applications. And they will give you the benefit 
of 35 years’ experience with industrial plastics. 


This experience is particularly extensive with 
respect to applications where resilience, absence 
of friction and quiet operation are of supreme 
importance... 

FOR EXAMPLE, IN TEXTILE SPINNING FRAMES, thousands 


of tiny Micarta gears give service that is essentially 


frictionless and noiseless. 


IN CARGO WINCHES, Micarta gears provide quieter opera- 
tion than is possible with any other type of gearing 
material. Absence of friction reduces fire hazard by 


eliminating sparks. 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


AND IN MANY OTHER INDUSTRIES ... hundreds of thous- 
ands of other Micarta gears are in use where dependa- 
bility is vital. 

In these applications, Micarta has replaced 
metals and other critical materials and is serving 
better. In every case, Micarta absorbs vibrations 
and cushions repeated shocks without deteriora- 
tion. 


When your present manufacturing operations 
call for nonmetallic gears, or where gears are 
involved in your postwar plans, be sure you have 
all the facts about Micarta. Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pennsylvania. J-06337 


TYPICAL MICARTA TOUGH JOBS IN 
WAR APPLICATIONS 


Aircraft structural parts Marine bearings 

Industrial gears Protective helmet liners 

Instrument panels Aircraft control pulleys 

Steel mill bearings Bus supports 

Thrust washers Fuse mountings 
Insulating washers 


CO 
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Cup mati 
Uren vow PLATES 


e Nothing can go further to “dress up” a 
piece of electrical or mechanical equipment than finely-finished plastic 
name plates, instruction plates and tags. 


Precision Fabricators, Inc., has had widest experience in production of 
accurately finished and handsome-appearing plates—from laminated 
phenolics, vulcanized fibre and other materials. Adequate facilities are 
available for machine engraving, printing, stencilling and hot-pressing. 
For many uses, fibre tags with stamped lettering are adequate and 
inexpensive. 


@ Precision Fabricators, Inc., keeps delivery promises. 


C-217 


5 : e ae 


ROCHESTER, N.Y. NEW YORK: 369 LEXINGTON AVE. « DETROIT: 14319 STRATHMOOR AVE. + PHILADELPHIA: 6710 HOLLIS ST. 


SPECIFICATION FABRIS MTORS OF MYCALEX * PHENOL FIBRE *® 
VULCANIZED FIBRE * RUBBER * ASBESTOS AND OTHER MATERIALS 
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When a parachutist takes his final exam both 
his diploma and his life depend on the fitness 
of his rip cord. 


Lives also frequently depend upon the fit- 
ness of inconspicuous radio and electrical 
parts of Formica laminated plastic used in 
war equipment —such parts as insulating 
spools, insulating spacers, breaker arms, 
radio tube socket bases, terminal strips, 
rheostat cores and other insulating parts. 


Formica combines lightness with strength, 

dimensional stability, and resistance to 

change through chemical action. It has a 

low power factor, low dielectric loss. There 

is a wide variety of grades each of which 

emphasizes some one of the many valuable 

( | . ee properties of material for special purposes. 


LLIS ST. 


. SC THE FORMICA INSULATION COMPANY 


> 
A 4638 SPRING GROVE AVENUE CINCINNATI, OHIO 
rURING 
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A rendezvous with the task force 
to be kept at dawn. A ‘‘flat top”’ 
hustling her brood of hornets to 
the appointed spot. She must 
not be late. The captain com- 
putes his speed, consults his log 
and orders the great ship under 
forced draft. 


Down in the bowels of the carrier, 
Wesche motors come alive. Their 
power coupled to blowers sends 
a torrent of air to step up com- 
bustion beneath the mighty 


The 


1626 VINE ST. 


boilers. The ship surges forward. 
She’ll keep her date, and on time. 


Power where power is needed, 
supplied by Wesche to Uncle 
Sam today, will be at your beck 
and call tomorrow when the 
sounds of war are stilled. Torque 
motors, ventilating motors and 
standard motors—we build them 
all and they’ll be better than ever 
when they return to the peace- 
time market. 


B. A. WESCHE ELECTRIC CO. 


CINCINNATI, OHIO 
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Ie you believe in the future of America as we 
do, then we’re asking for an appointment im- 
mediately after the victory has been won . 
when a bright new era awaits us all. 

Perhaps we can talk about a coil problem 
... how thoroughly we’re organized to help 
you on such a problem only military censor- 
ship forbids telling now. Or it may be that 
you manufacture your own coils and will be in- 
terested in discussing magnet wire—any shape 
—any insulation that your operations require. 
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As a matter of fact, perhaps we can get to- 
gether now, but if it happens we can’t, remem- 
ber we have a date in and for the future. When 
we both can keep it, you can again take advan- 
tage of Anaconda’s service and the benefits 
derived from the single product control “from 
mine to consumer”’ backed by years of contin- 
uous metallurgical experience. 


ANACONDA WIRE & CABLE COMPANY 
General Offices : 25 Broadway, New York 4 
Chicago Office: 20 N. Wacker Drive 6 
Subsidiary of Anaconda Copper Mining Co. 
Sales Offices in Principal Cities 








This familiar trade-mark 

symbolizes the best ef- 

forts of modern research 
and production. 


e_ 
ANACONDA WIRE & CABLE COMPANY 
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eee I know, Fred... but we 
CAN'T hold this job 
up any longer... 


Okay ... but it means 
we'll have to get 


our £ © from some- 
body else... QUICK 


IF YOU need another source of supply for your insulating 


materials, it will pay you to investigate The National Varnished 
Products Corporation. 


For here is a group of old hands in the development and production 
of varnished insulating materials—with up-to-the-minute machinery 
and equipment — and — equally important ~a keen appreciation 
of today’s wartime needs. 


It is a source of supply you can depend upon for Varnished Cam- 
bric, Canvas, Duck, Acetate and Papers of high quality and uni- 
formity — in a full range of thicknesses, sizes and finishes — for 
immediate delivery. 


Write, wire or phone us your requirements and we will ship at 
once either from conveniently located wholesalers stocks or from 


our own. We welcome emergency orders. 


THE N 


211 RANDOLPH AVENUE 


54 


WOODBRIDGE 


® Varnished cambric—straight cut and bias 
@ Varnished cable tape 

® Varnished canvas 

® Varnished duck 

®@ Varnished cellulose acetate 

® Varnished papers 

®@ Varnished tubings and sleevings 

®@ Varnished identification markers 

® Lacquered tubings and sleevings 

@ Extruded Vinylite tubings 


®@ Extruded Vinylite identification markers 


Write for bulletins 


NAL VARNISHED PRODUCTS 


TEL. RAHWAY 7-2171 


JERSEY 
9-NVP-2 
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Munger 


is attrac | the latch n cid update 4a a Picted vebue Gf the acters to be 
Spens th cattle Festoun Cine Setetes Ry APA a mateo of 
liquids < lifferent viscosities. 


Send for Catalog 40 Showing complete line 


ace HEINEMANN CIRCUIT BREAKER CO. 


9-NV Subsidiary of Heinemann Electric Co., Est. 1888 
ae 99 PLUM STREET TRENTON, N. J. 
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Coated Cloths Made Inflatable, Life-Saving Coated Cloths Filled Gap Between Costly 


Cloth Assures Durability For Maps In The 
Boats, Rafts and Jackets Possible. Leather and Flimsy Paper Bookbindings. . 


Field, On The Wall or In Storage. 


impregnated Cloths Made Gas Masks Effec- Cloth Protects Photos From Crackling and Cloth Combines With Plastics To Displace 


Cloth Protects Original Designs; Assures Last- 
tive: Overcame Quick Deterioration. Tearing; Facilitates Placement in Binders. Metals In Gears, Gaskets and Washers. 


ing Blueprints. 


De You Keally Appreciate 


THE AMAZING ADAPTABILITY OF CLOTH? 


Immediate demands are that weight, time and costs be reduced, products improved, and new 
products conceived. Cloth is helping to achieve all these objectives. 


Think what inflatable boats and rafts of coated cloth, to serve where wooden boats and metal 


rafts are impossible, mean in saved lives and lessened suffering. Think what is being achieved 
with cloth and plastic in lamination, with cloth in adhesion, 


An accompanying illustration may suggest how something you may have conceived, could be 
made a reality. The adaptabilities of impregnated, coated and filled cloths seem limitless. 


Whatever your conceptions or problems, let us know. Something we already have done, will 


probably suggest a solution to us, just as these illustrations of some processings may suggest new 
possibilities to you. 


CURRENT HOLLISTON PRODUCTION includes COATED AND IN DEVELOPMENT: Mildew-proofing and asphalt-impregnating 
IMPREGNATED FABRICS, mildew proof — fire, weather and processes; fire and weather-resistant treatments; synthetic resin 
water resistant — gas impermeable, etc. INSULATING CLOTH fillings and coatings applicable from nettings to duck. In general, 
BASE — SEPARATOR CLOTHS, rubber, starch-filled, glazed. Holliston can convert any print cloth, sheeting, twill and duck in 
TRACING AND BLUE PRINT CLOTHS white and blue, ink or pencil. ss eare-oslor taudaiiieladiaimieiesstonmaaiacciaale ea seal 
MAP CLOTH. PHOTO CLOTH, self-adhesive. REINFORCING addition and tensile strength, including Elmendorf tear strength, 
FABRICS. SIGN, LABEL AND TAG CLOTHS, waterproof to take for any trade, commercial or industrial use. We have both the 
any ink, meet any inking problem. BOOKBINDING CLOTHS. wish and the capacity to cooperate on production problems. We 
SHADE CLOTH, impregnated waterproof, opaque, translucent or 


urge you to consider CLOTH; and invite you to consult with us concern- 
light proof. 


ing possibilities and developments for your specific requirements. 
NG CLOTHS TO 





Operating Characteristics 
Allied'’s "CS" 
elec heh 


Toll-lale tM CG ee ae a 
Contact Rating: 5 amperes at 110 
Volts AC. 

Standard Switching Combinations up 
Teme ele) ") =) ell) Me he 

ery Me Codie ee) Me ee 
Can be adjusted to throw on 
eee ue ce) 

TM LC RCL Le Liae 

Availoble in Sealed Cans. 
Dimensions: 2 11/16x1x1 7% inches. 
Weight—7 oz. 

Patent Pending. 


AN e 


"CS current 


DIFFERENTIAL RELAY 


Allied’s “CS” Current Differential Relay was 
developed to do in very small space and with 
great reliability a job for which there were no 
standard relays available. Its design and pro- 
duction was a critical test of Allied’s ability to 
originate where nothing on the market met 
this special assignment. 


“CS” is outstanding in its close differential 
and dependability—it gives maximum contact 
capacity with small operating power—it can 
be used in polarized circuits—and it is extreme- 
ly small in size and light in weight. 


“‘CS’’ is ruggedly built for long life in the 
performance of its delicate and sensitive 
operations. 


Each day brings us new and equally difficult 
problems requiring originality and ingenuity. 


ALLIED CONTROL COMPANY 


INCORPORATED 


2 EAST END AVENUE ° (AT 79th STREET) ° NEW YORK 21, N. Y. 


FACTORIES: NEW YORK CITY ¢ PLANTSVILLE, CONN. ¢ CHICAGO, ILL. 
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Resist Heat, Flame, Cold, Moisture... Provide Long-Lived Performance 














































Do your electronic wiring requirements call for: 


(1.) wires that are unaffected by insulation-baking 
heat ranging up to 125° C. or frigid sub-zero cold as low 
as —50° C.? 

(2.) wires that are resistant, not only to heat and cold, 
but flame, moisture, oil, grease, alkalies and caustics? 

(3.) wires that are small in diameter and light in 
weight, yet unusually high in dielectric strength? 

(4.) wires that are designed to meet severe and unusual 

operating conditions? 
... then it will pay you to investigate the Rockbestos 
line of permanently insulated wires, cables and cords. 
122 standard constructions ranging from No. 30 AWG 
magnet wire and including everything up to 2,500,000 
CM power cable in voltage ratings from 300 V. to 5000 V. 
—most of them possessing many of the characteristics 
listed above—all of them having an inherent resistance 
to severe operating conditions that makes for exceptional 
electrical performance. 


Rockbestos Firewall Radio Hookup Wire, the first of its type, 
designed in 1937 by Rockbestos, is exceptionally high in dielec- 
tric strength even though its synthetic tapes, felted asbestos and 
lacquered color-coded glass braid combine to make a small 
diameter, light weight construction. May be operated up to 
125° C. and is resistant to heat, cold, flame, oil, grease, gasoline, 
etc. Widely used in aircraft yadio, ground installations and 





instruments. 
Shielded Rockbestos Firewall Radio Hookup Wire, the same Dian 
wire as illustrated above with a tinned copper shielding braid with 
applied to meet such requirements as minimizing the effect of spina 
conductor radiation and pickup. RP. 
Rockbestos All-Asbestos Insulated Lead Wire wil! not dry out i 
and crack under heat and vibration, won't rot, swell or flow as a 
result of contact with oil or grease, and has ample moisture 
resistance for most on It’s the type used in electric 
ranges, hot plates, waffle irons and for laboratory oven leads. 
Rockbestos Type CA Lead Wire has the same general characteris- It tak 
tics as mentioned above, plus additional moisture resistance and h 
: wheel 
higher dielectric strength provided by the thin, tough, moisture- 
resistant synthetic tape next to the conductor. For humid loca- betwer 
tions and localities. tions 
Rockbestos Thermostat Control Wire is widely used in heat con- 
trol devices, also low voltage signal and intercommunicating good 
systems requiring a compact multi-conductor control wire. Its 
lifetime insulation and rugged armor assure troubleproof circuits. A typ 
Rockbestos Duplex Heat Resisting Flexible Cord is designed for the us 
300 volt service in pendant lighting fixtures, instrument and : 
apparatus leads, small heating devices, etc. Its asbestos insula- spind! 
tion won't bake brittle or crack under heat and is resistant to produ 
oil, grease, moisture and corrosive fumes. 
These few wires will give you some idea of what we have Beside 
to offer in our line of 122 permanently insulated standard ings p 
constructions. Call on us for recommendations and 
ae , ; consu: 
wiring advice. Rockbestos Research will gladly develop load 
wires for unusual electronic 2 a For informa- a s 
tion write to the nearest branch office or: athes, 
Rockhestcs Products Corp., i{1 Nicoll Street, New Haver 4, Conn. machi 
aoe fewer 
=m ROCKBESTOS RESEARCH sy 
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Solves Difficult Wiring Problems 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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Perfect face erinding with the 
"“ 1 “wheel spindle on Timken Bearings 
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ai Diamond Face Grinder equipped 

tweid with Timken Bearings on the 

ect of ’ spindle. Speed, 36" wheel, 440 

R.P.M.; 30” wheel, 530 R.P.M. 

Main drive moto ° 

1200 RPM. on a oe Application of Timken Bear- 
oe ings on spindle of Diamond 
— Face Grinder. 


lectric 


ads. 
cteris- m It takes a rigid spindle to hold a 36 inch face grinding 


ce and wheel in such accurate alignment that perfect contact 
isture- 


1 loca- between wheel and work is maintained under all condi- 
: tions. The slightest wobble or chatter effect would render 

Silas good results impossible. 

re. Its 

rcuits A typical example of the tremendous rigidity obtainable by 

cpg’ the use of Timken Tapered Roller Bearings is seen in the 

insula- spindle construction employed in the Diamond Face Grinder, 


‘ant to product of the Diamond Machine Company of Philadelphia. 





ry out 
wasa 


we have Besides assuring a rigid, chatter-free spindle, Timken Bear- 
standard ings produce ultra smooth operation with minimum power 
eae consumption; and carry all radial, thrust and combined 
‘aforma- loads safely. With Timken Bearings on the spindles of 

lathes, milling machines, drilling machines, and grinding 
. on machines you are assured of maximum production with 

fewer rejects. Make sure you have them on your machine 


spindles. The Timken Roller Bearing Company, Canton, Ohio, 


_.| TIMKEN 


TRADE-MARK REG. U. &. PAT. OFF. 


TAPERED ROLLER BEARINGS 
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INDOSTRY KEEPS PACE WITH 
A NATIONS NEEDS ... 


Industry marches on... the greatest con- 
centration of productive energy on a single 
goal in the history of civilization. 


Keeping pace with the needs of rapidly 
moving war industry is the chemistry of 
technological finishes . . . producing coat- 
ings which will protect against the salt of 
the oceans . . . ‘withstand corrosion of 
fumes and chemicals . . . impart valuable 
electrical or physical properties . . . stand 
up under abrasion, vibration or violent 
impact... bear the intense cold of Alaska 
or dry heat of Sahara or sultry dampness 





of New Guinea swamps... answer un- 
told and often secret requirements of war 


plants and laboratories. 


You can improve your product by im- 
proving its finish. For war-time needs now 
. .. Or peace-time requirements when the 
war is won... our experience can help 
you. Your inquiry incurs no obligation. 


Address The Stanley Chemical Company 

. manufacturers of Stanley Lacquers, 
Enamels, Synthetics and Japans .. . East 
Berlin, Connecticut. 


LEY ; 
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Pease 
Mode! 
Bluep: 
Speed 





SEP 





PAPERLINE WHEN 
MAKING BLUEPRINTS 


PAPERLINE WHEN MAKING 
NEGATIVE PRINTS 


‘Quick Change’ Chemical Applicator follows the first wash and makes it simple 


to change from Blueprints to Negative Prints, or vice versa, in 30 seconds 


Changing the position of 
the paper line from Potash 
Applicator Roll to Hypo is 
done by a quick change of 
the position of the levers. 


: 
Pease Continuous 
Model 22" u 

Blueprinting, Developing, Washing and Drying Machine. . . 
Speed 30 feet per minute. 


PEASE SPECIAL FEATURES 
Sliding ‘“‘Vacuum-like Contact’? smooths out tracings. 


Three Speed Lamp Control operated at 10, 15 or 20 
amperes avoids frequent dryer heat changes. 


Actinic “‘No-Break’”’ Arc Lamps cut arc breaks to once 
in 45 minutes and resume instantaneously. 


Horizontal ‘‘Floating’’ Water Wash minimizes tension— 
prevents wrinkles. 


Quick Change Applicator System (illustrated and de- 
scribed above). 


Eight-inch Drying Drums dry the paper “flat as hung 
wallpaper.” 


SEPTEMBER 1943 


Quick change from ship to shore, in the Marine Corps 

. Quick change from obsolete to current design, in the 
Engineering Department ...Quick change from Blue- 
prints to Negatives, in the Reproduction Department. 
No matter where changes are made, one point alone 
holds the spotlight — how quickly can they be made — 
time lost for changes must be reduced to a minimum. 


Engineering Departments depend on Pease Continuous 
Blueprinting Machines, because they are just that... 
Continuous in operation on the production front, de- 
livering quality Blueprints ready for use in one com- 
plete operation at a speed of 30 feet per minute with 
Model “22.” 


When Negative prints are required the “Quick Change” 
Chemical Applicator System, only one of many out- 
standing features, makes it possible to change over from 
Blueprints to Negatives, or vice versa in but 30 seconds. 
It is not even necessary to stop the machine. 


THE C. F. PEASE COMPANY 


2.05 WEST IRVING PARK ROAD ¢ CHICAGO 


A TYPE AND SIZE FOR EVERY REQUIREMENT 
INCLUDING DIRECT PROCESS PRINTING 





SU ROLE 


Insulators for Ultra High Frequencies 


For years we have been closely associ- 
ated with the rapidly progressing elec- 
tronic industry and during this time have 
produced insulators for practically every 
type of electronic device. 
Our knowledge . . . years of experi- E 
ence... engineering and manufacturing zi 
facilities permit us to meet your most TPO NRC if 9 WiORS 
exacting specifications. Every day we pro- ‘ a at LOWS Of} LJ LO4O 
duce millions of precision made insula- . Ss 
tors for the electronic industry. ; 


“for great 
achievement’ 


all personnel and equipment—is being * INVEST TODAY INx* 
used to hasten Victory. BONDS FOR VICTORY 


For the duration 100 per cent of our attention— 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. HOISTS 
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~ INTEGRAL HORSEPOWER 
hae as 





This is an R & M standard Open Type Here is the same standard motor, made 
WIT HOUT j Polyphase Induction Motor without drip- W ITH | drip-proof or splash-proof by the use 
* 


= proof, splash-proof covers. of special covers. 









All standard R & M Uni-Shell Motors can be quickly and utility of a user’s motor stock. Motors can also be sup- 
easily converted for splash-proof or drip-proof service plied in which the drip-proof, splash-proof constructions 
by merely putting on special covers, thus increasing the are provided inherently by the end-head castings. 


NEW Zcc-ShelZ DEVELOPMENT MAKES ALL TYPES 
IN STANDARD LINE COMPLETELY INTERCHANGEABLE 


R & M Uni-Shell Motors comprise the only complete line of motors in which all 
types in any one frame size are interchangeable and similar in appearance. Where 
any one type of Uni-Shell motor can be mounted, so can any other type. All have 
identical shell dimensions for any one frame size—head fit, bolt circle holes, 
base, shaft size and conduit box mountings. 

























ONLY END HEADS CHANGE 


Every dimension, from body 
to head fit, identical for all 
motor types. 


















POLYPHASE 
INDUCTION MOTOR 
1-30 H. P. 

Above and beyond the advantages of this revolutionary interchangeability are 
the notably longer life and smooth, trouble-free performance of R & M Uni-Shell 
Motors. These characteristics result from improvements in bearing quality and 
alignment, precision-balanced rotors, better insulation, cooler interior ventila- 
tion and various other developments and refinements. The entire Uni-Shell line 
is outstanding among integral horsepower motors. 



















CAPACITOR START 
SINGLE-PHASE 
INDUCTION MOTOR 

1-5 A. P. 

Whether you use motors as a part of your product,.or only on the machines 
in your plant, the advantages of interchangeability and new motor efficiency 
are of real importance to you. Write for your copy of our new 20-page illustrated 
STANDARD D.C. booklet on R & M Uni-Shell Motors. 


x 





GENERATOR 
1-714 HP. 
4-5 KW. 


Mail Coupon FOR NEW 20-PAGE UNI-SHELL BOOKLET | 












Gentlemen: Please send me your new 20-page booklet on Uni- 
Shell Motors. 





r 

| ROBBINS & MYERS, INC., Springfield, Ohio | 
REPULSION | 
INDUCTION MOTOR | 
1-5 AP. i 


Cee meee eeee oeeeeeeeseeeeeseseseeeek GIEION scenes sseee 


ROBBINS 3 MYERS & INC. Company..... abs cdnuccatah an Redeue SR ee RR ae 2 


St AON cs 40:04 okcts CEs cs aks op CRE) an dda one aes the 
MOTOR DIVISION, SPRINGFIELD, OHIO veet Address 


HOISTS & CRANES * MACHINE DRIVES * FANS * MOYNO PUMPS © FOUNDED 1878 


TURING SEPTEMBER 1943 


Write for FREE 
Bulletin 4303 





FACTS AND FIGURES ON MULTI-SPEED CONTROLLERS 


= it's your job to select the right drum switch for multi-speed motor-driven 


machinery, here is what you've been looking for . . . a catalog listing over 200 


Furnas multi-speed controllers in the | to 10 H. P. range for reversing or non-reversing 


duty. . . . This catalog gives all outline dimensions; connection diagrams, possible 





speed sequences, pictures of applications and prices . . . a valuable storehouse of 
The Furnas line of drum cone 


trollers includes foot switches of 


5S H.P. copacity—550 Volts A.C. data for every electrical engineer concerned with drum controllers. 
single or polyphase. Bulletin 4302 
Gescrinas severst types including ce- A letter will start a copy of this free 20-page book on its way to you. Write for 


versing and 2-speed foot switches. 


Bulletin 4303. Furnas Electric Company, 418 McKee Street, Batavia, Illinois. 
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wl your service again afler Viclory Wiss 
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a metal old as time — modern as tomorow! 


In pre-war days, the quality and uniformity of Riverside Phosphor 
Bronze was so widely recognized by industry, that this Riverside 
product became a standard engineering material. Because of pre- 
vailing conditions, the entire output of Riverside Phosphor Bronze 
alloys has now been diverted from many of its normal channels to 
feed the insatiable appetite of Mars. Thus, Riverside sales repre- 
sentatives, today, do anything but sell; they are expediters, fillers- 
out of forms, and all-around helpers. As a result, they are often 
unable to call on as many of our good friends as frequently as we 
would like. But when the war is won, this Company’s sales and 
technical staff—with a vastly increased amount of experience data 


to draw upon—will again be at the disposal of industry. 


RIVERSIDE... Burlington County... NEW JERSEY 
NEW YORK - HARTFORD: CLEVELAND: CHICAGO 











"And NOW =1 om 
a MAN!” 





Rota e 
|CHROMEL | 


) ELECTRICAL HEATING ELEMENT 


WIRE 
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Remember your first long pants? Felt pretty swell, didn’t you? ... It 
likely gives you a good feeling today, too, when you think about those 
good heating devices you used to make, and will, again. You know 
that the Chromel elements in those devices are still keeping most of 
them in use today. Thus, the durability of Chromel is helping to main- 
tain your goodwill. When you're in the device business again, you'll 
find Chromel to be just what you want for your elements—nice to work 


with, and the durability unquestioned. Glad to send you Catalog-M. 


HOSKINS MANUFACTURING COMPANY, DETROIT (8), MICHIGAN 
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SAVES TIME - MATERIALS - MAKES SOUNDER JOINTS 


Cailable/ 





Industry, today, is brazing many parts which 
were formerly drawn, cast, machined or forged— 
for brazing is producing important savings not WAYS TO BRAZE WITH PHOS-COPPER 
only in men, materials and machines, but also in 
money and minutes. 


For example, if you are now machining parts 
out of brass, bronze or copper, in many cases you 
can do the job faster and better by changing over 
to stampings that can be assembled and brazed. 
Or, if you are now brazing nonferrous metal parts 
with high temperature, hard-to-handle alloys or 
expensive silver solders, specify Westinghouse 
Phos-Copper and you will reduce rejects, speed used method. 
output and cut manufacturing costs. 





GAS BRAZING—with oxyacety- “TONG” BRAZING—alsocalled 
lene torch . . . most widely incandescent carbon brazing 
++. saves time and materials, 


Brazing with Phos-Copper is fast. It flows free 
and smooth at 1382° F., cutting application and 
assembly time to the bone. And in many applica- 
tions, Phos-Copper is successfully replacing hard- 
to-get tin solders. 








With any brazing method, you will save time, —o 7 = —— 
— money, materials, and get sounder, tighter joints ee ee DIP b a lea — 
: . : . “1 or mass production brazing or chemi ath, hea af 
, with Phos-Copper, and... it’s immediately avail fe dee vag at ee ie et Cacti. 


able. Ask your Westinghouse Office for a sample 
for an on-the-job test. 


NEW PHOS-COPPER BOOKLET. Get your copy 
of the new Westinghouse brazing bulletin B-3201. 
It explains ways to braze, how to make good 
brazes, proper joint design, and gives complete 


application photographs and details about Phos- PLANTS IN 25 CITIES... oI FFICES EVERYWHERE 
Copper. Westinghouse Electric & Mfg. Company, 


East Pittsburgh, Pa., Dept. 7-N. J-91035 a HA 36 4s em CS re ) oe 3 € @ 





It 
those 


know IMMEDIATE DELIVERY ON ALL 


SIZES AND SHAPES OF PHOS-COPPER 


Ideal for face-feeding—particularly where torches are 
used. Sizes: 7s” to %4”—36” long. Small sizes are excellent 
for joining small parts. 


Used especially for inserts. Comes.015” thick by 1.25” 
| 
} 
| 


ost of 
main- 
you'll wide in various lengths. Approximately 16 feet per pound. 

Popular for “tong” and furnace brazing. Pre- 
placement of Phos-Copper makes mass production brazing 


possible and economical. Rings, strips, thin ribbon, diameters 
smaller than 1s”, etc., can be supplied for special applications. 


y work 


log-M. 


Phos-Copper is an alloy of phosphorus and copper | 
used for brazing copper, brass or bronze joints ‘ 


HIGAN 
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Type C-2B-1A (illustrated) — devel- 
oped especially for aircraft use. Well 
adaptable to blower applications, un- 
der most adverse conditions. Designed 
for continuous duty to operate in high 
ambient temperatures (will operate 
satisfactorily in a 90° ambient). Ball- 
bearing-equipped. Built in an alumi- 
num die-cast housing. 1/100 H.P. 6, 
12, 24, or 115 volts DC; 115 volts AC. 


Performance Record 


backs up your judgment when you select Oster mofors 


This record is your assurance that you are dealing with a seasoned, 
dependable source — that you are not “taking a chance.” . . . Oster 
motors, used exclusively before the present war as original equip- 
ment.on Oster motor-driven appliances, have helped to establish 
the world-wide reputation of these appliances — for fifteen years 
the recognized leaders in their field, widely used by the armed 
services and other departments of U. S. and foreign governments. 
... The same sound, conservative engineering — the same trained 
labor force and established precision standards — are behind the 
Oster motors now being built to power vital instruments and 
mechanisms in war planes and submarines . . . Illustrated is type 
C-2B-1A, 1/100 H. P. model in current production; other Oster 
models up to % H.P. Let us help you fit this or other Oster motors 
to your requirements. 









' 


ESI I ROR ROE POISON UE 


John Oster Mfg. Company, Dept. E-11, Racine, Wis- 
M-11 
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memy planes out of the air. Two reasons—better trained men and 


better guns. 


National Acme takes special pride in the fact that we have been 
permitted to make some contributions to these better guns, working 
n close co-operation with the manufacturers who are building them, 
ad with the Bureau of Ordnance of the Navy. 


The broad experience and inventive skill of our Electrical Manu- 
lcturing Department, have been called upon to design and pro- 
duce certain electrical devices that are important in aiming and 
inng the latest types of antiaircraft weapons. 

Details, of course, cannot be disclosed. But several of our standard 
products, such as Snap-lock Motor Control Switches, Snap-lock 
limit Switches and “‘Stellite”-weld Solenoids are included. 


This same type of electrical equipment will naturally find its 
lace on the more efficient and more dependable machines to be 


made after peace comes. 
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GENERAL PLATE 


Laminaled Melale 


(sheet - tube - wire) = 





MAIL 








3 
. 
FOR: ¢ Better electrical conductivity in contacts sO 
e Corrosion resistance in chemical apparatus 
e Improved performance in radio and electronic devices Perfect 
e The solution to peacetime products ing life 
to the « 
to recl 
On today’s production and battle ...or working on peacetime products . . . you'll rT 
fronts, General Plate laminated metals, raw find that General Plate laminated metals and True 
stock and fabricated assemblies, are meeting the fabricated parts can provide the solution to parce 
exacting operation requirements of War... by many metal problems—not as temporary sub- With | 
increasing contact performance ... by providing stitutions but as materials that provide maximum Pn = 
effective corrosion resistance ... by replacing re- performance. Write, specifying your particular 2 
stricted materials. problems and General Plate Engineers will make “ny 
If you are manufacturing products for war their recommendations. GIs 
1119 | 
GENERAL PLATE DIVISION 2 
| of Metals & Controls Corp., Attleboro, Mass. 
Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Truflex Thermostat Metals. " 
ET LA 
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on the drawing board won't determine the work- 


Perfection 
| superb machining .. -even 


ing life of a rotating part. Nor wil 
to the closest limits of accuracy. There’s still another factor 
h—vibration—the arch-enemy of high speed 


to reckon wit 
| the part is finished. 


nd it won't show up unti 


; you'll rotation. A 

Is and True static and dynamic balance are a part of design—the 
jon to part that assures long life and quiet operation ina fine product. 
y sub- With the aid of Gisholt Dynetric Balancing Machines you 
ximum can locate, measure, and correct unbalanced forces more 
ticular quickly and accurately than ever before. Ask for literature 
1] make on Dynetric Balancing. 


E COMPANY 


Madison, Wisconsin 


GISHOLT MACHIN 


1119 East Washington Avenue . 


_KEEP AHEAD... 


LOOK AHEAD.. 
MENTS 


WITH GISHOLT IMPROVE 
BALANCING MACHINES 


RRET LATHES ° ib eee LATHES - 


TURING 
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delivers VACUUM — 


PRESSURE OR oth 
- 


This PUMP has served Army, Navy and Air Force 
as well as Industry in many diversified tasks. 
Provides up to 25 inches of Mercury Vacuum, 
and up to 30 lbs. pressure. 


PORTABLE, PLUG-IN Air-Power, in COMPACT form, makes 
MOTOAIR highly desirable for shop, plant or laboratory. Requires no 
air-tight pipe construction, since each MOTOAIR is independent of 
the various factors which rely on a built-up pressure in a central tank. 
MOTOAIR delivers wherever an electric wire can be run— has 
less parts to wear out! Send for Catalog, or ask for Demonstration. 


en - 


Gale 


NEW JERSEY MACHINE ‘g 


CORPORATION 
1540 Clinton Ave. Hoboken, N. J. 


Chicago Office - - - 325 W. Huron Street 
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Marching Home Again 


WHEN THE CRASH of gunfire ends with the 
clash of cymbals in the Victory Parade, brass 
from Bristol will return from its fifth war to the 
pursuits and products of peace. Mustered out 
of service in cartridges, shells, torpedoes and 
bombs, brass will be available again for all the 
applications in which its unique qualities of work- 
ability, resilience, and durability preclude any 
possibility of permanent substitution. 

During the war years, in production of war 


materials, brass is being used by many firms who 
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*, 


never used it before. And to these firms... to 
show them the full scope of brass-utility in their 
plans for post-war products . . . Bristol offers its 
92 years of experience as an aid in working out 
new design and mechanical functions which only 
brass can fulfill with complete efficiency and last- 


ing satisfaction. 


* Buy War Bonds to Buy Brass for Bullets *« 


THE BRISTOL BRASS CORPORATION - MAKERS OF BRASS SINCE 1850 AT BRISTOL, CONNECTICUT 











MIGHT SEEM strange that a truck 
iptv rsecal to make repairs in the field 
should find anything of value in a house- 
hold kitchen mixer. The food mixer is a 
“lady’s man” and so must be trim, light 
in weight, and stout-hearted. That’s 
why food mixer manufacturers prefer 
Torrington Needle Bearings—their 
compact size and ease of lubrication 
give this modern kitchen equipment 
much of its “sex appeal.” 

The mobile machine shop, on the 
other hand, is designed for repair work. 
Rugged, hard-driven, it isequipped with 
various kinds of machine tools to do 
just that. But it was the repair and 
servicing of planes, tanks and other 
mechanized equipment “knocked out” 
in battle that our Armed Forces had in 
mind when they designed the mobile 
machine shop. And the Needle Bearing’s 
adaptability to machine tool design 
looked to Army engineers, as it did to 
the food mixer people, like just their 
dish. As it turned out, there were other 
features on the bill of fare of this un- 
usual anti-friction bearing that any re- 
pair crew in the field would welcome— 
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the ability to stand up in the severe 
service a mobile machine shop knows... 
effective lubrication, low coefficient of 























NEEDLE BEARINGS— 
ALL TYPES—ALL SIZES 


NEEDLE BEARINGS TYPE DC 
arexcomplete, self-con- 
tained units consisting of 
a full complement of roll- 
ers'and a drawn, hardened 
outer race» They offer the 
advantages of small size, 
low cost, high capacity— 
and easy installation. 









NEEDLE BEARINGS TYPE NCS con- 
sist of a full complement of rollers 
and a relatively heavy hardened 
outer race. They are furnished 
4 with or without inner races. Needle 
Bearings Type NCS are adaptable 
to heavier loads than Needle Bear- 
ings Type DC. 


NEEDLE ROLLERS TYPE LN 
are produced in a range 
of types and sizes for 
assembly on the job into 
low-cost, high-capacity, 
anti-friction bearing units. 
Our engineering depart- 
ment will be glad to advise on the correct 
size and type for any application. 








TORRINGTON NEEDLE 
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friction, increased efficiency of opera- 
tion...and, of course, the fact that it 
needs so little attention. 


THE POINT IS YOUR POSTWAR DESIGNS 
In considering ways to improve your 
own product’s design for postwar, 
there’s more than one useful idea in the 
Needle Bearing. For war work has 
awakened many of your customers to the 
advantages, in performance and cost 
economy, of compact design, savings in 
weight, infrequent lubrication and long 
service life—features which identify the 
Torrington Needle Bearing. Torrington 
engineers will be glad to assist you in 
adapting this new-day bearing to your 
future designs. Catalog No. 117 listing 
sizes, ratings and typical applications 
will prove helpful, also, as preliminary 
information. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. * South Bend 21, Ind. 
Mokers of Needle Bearings and Needle Bearing Rollers 


New York Boston Philadelphia $ 
Detroit Cleveland Seattle ° ° 
San Francisco Chicago Los Angeles a ““ 


Toronto London, England a 
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What Is Extrusion Molding? 


When thermoplastic materials are forced through a die are heated to insure ful! plasticity while forming the ex- 
to produce continuous strips they are said to be extrusion truded shape. 
molded. This process is similar to the process of squeezing Continuous canvas and rubber belts are used to move 
toothpaste through a round hole to the strip along as it emerges from 


make a round shape, or through a the die and hardens by cooling in 


slot to produce a flat ribbon. the air. Because the material is 


The extrusion machine operates hot, soft and easily deformed when 
much like a meat grinder. Thermo- it leaves the die, the final size of 
plastic material is preheated and the extruded form is controlled by 
dried by passing it under heating coils the speed of the “take-off” belt. 
or infra-red lamps on a belt as it goes Speed controls of feed, screw and 
into the feed hopper. (Moisture must take-off belt enable the operator to 
be removed to prevent bubbles in keep the variables in balance. Cool- 


strip.) The feed screw compresses the ing air ducts and cooling water are 





lastics material and feeds it through sometimes used to hasten the hard- 
Pp g 


the heating cylinder to the die. The cylinder is heated by ening of heavy sections as they emerge from the ma- 
electricity, steam, or circulating oil. The die and die holder chine, 
Materials Suitable for Extrusion Molding Qualities of Extrusion Molded Plastics Parts 
Thermoplastics—All materials have complete color range 1. Complete color range 
. Wide choice cross-sectional shape 
a. Cellulose acetate and cellulose acetate butyrate— 2 ide choice of cross-sectional shapes 
: ; : 3. Continuous lengths 
slow burning, high shock resistance : ] 
, ; 4. Will not corrode or tarnish 
b. Ethy!] cellulose—excellent electrical properties and a ay peer 
resistance to very low temperature, good arc 
resistance Desired Design Characteristics of Extrusion 
c. Methyl methacrylate—crystal clarity, high flex- Molding 
ural strength 1. Reasonably uniform cross sections 
d. Vinyl acetate—superior acid and alkali resistance, 2. Use of radii whenever possible 
high dimensional stability, low cold flow, excel- 
lent water resistance, high dielectric and flexural Items Adaptable to the Extrusion Molding 
strength Process 
e. Polystyrene—low dielectric losses, low moisture Moldings Rod Stock Insulation 
absorption, surface hardness, dimensional stability Trims Tubes 


ONE PLASTICS AVENUE: This is the address of the home office for the General Electric Plastics 
Divisions. Here are located the research, development, design, and engineering departments of 
the world’s largest plastics producer. The combined experience of the craftsmen at this address 
assures every G-E Plastics customer results which meet designed specifications. The answer to 
your problem in regard to plastics is in our engineering files. For reprints of this advertisement, 
write section F-9, General Electric Company, Plastics Divisions, Pittsfield, Massachusetts. 


Listen to the news on the WORLD TODAY each week-day evening, CBS, 6:45 E.W.T. On Sunday, listen to the HOUR OF CHARM on NBC, 10:00 P.M. E.W.T. 
BUY WAR BONDS 
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the unusual in Springs 


is not unusual at Muehlhausen 


%& Muehlhausen has 
provided the answers to many 
challenging spring problems— 
provided them at a speed in 
keeping with war-time demands. 
Unusual spring requirements 
have been successfully met with 
unusual spring designs—made 
possible by this company’s widely 


varied experience, plus engineer- 


MUEHLHAUSEN SPRING CORPORATION 
Division of Standard Steel Spring Company 
800 Michigan Avenue, Logansport, Indiana 





types of die springs. 





SEND FOR TWO NEW FOLDERS—FREE 


New Die Spring Bulletin illus- 
trates, describes 206 sizes and 


ing skill and extensive produc- 
tion facilities. 


Springs of every shape and size, 
in quantities large and small, are 
part of everyday production. 
Muehlhausen craftsmen are able 
to produce the correct spring for 
every requirement—whether a 
tiny compression spring that 
will be flexed a hundred times 


New Armament Bulletin shows 
importance of springs for many 
types of war equipment. 





a minute; or a large, hot-formed 
spring that must withstand ex- 
treme operating temperatures. 
This ability of Muehlhausen to 
design and fabricate unusual 
springs has permitted greater 
latitude in designing war prod- 
ucts now, and will enable engi- 
neers to plan, with greater free- 
dom, the products of tomorrow. 


MUEHLHAUSEN 


fey SPRINGS 
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Preconceived notions about porcelain and what it can do 
for you may have delayed production on some product ur- 
gently needed for the war effort. Why not reappraise porcelain 
in terms of its now established values? 


AVAILABLE AT LOW COST .. . Dry process or vitreous por- 
celain for all low voltage service; refractory porcelain for 
high resistance to wide temperature changes; and wet 
process for high voltage service. 





finding that the peund of increased protection afforded 
numerous products by the use of porcelain is worth the 
ounce of shock-absorbing prevention. 


HIGH CORROSION RESISTANCE . . . Porcelain is almost im- 
HIGH DIELECTRIC STRENGTH ... offers a high degree of pervious to destructive forces such as fumes, moisture, 
insulation to current-carrying parts. alkalies, acids and time itself. 


HIGH SOFTENING TEMPERATURE... over, 2200 Deg. F. RESISTANCE TO ARCING AND THERMAL SHOCK 
; To gain the within-the-product advantages of porcelain, 
why not talk over your design and specification character- 


istics with any of the companies listed below, now, before 
in the light of experience. Leading manufacturers are the blueprint stage is reached. 


GREAT COMPRESSIVE STRENGTH . . . Will it chip and crack 


under vibration and load impact? Not likely to if specified 


SPONSORED BY THE FOLLOWING MEMBERS OF THE 
ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 








THE AKRON PORCELAIN CO. THE LOUTHAN MANUFACTURING CO. 
3000 CORRY AVE, AKRON 14, OHIO 2000 HARVEY AVE., EAST LIVERPOOL, OHIO 
THE COLONIAL INSULATOR CO. PORCELAIN PRODUCTS, INC. 
973 GRANT STREET, AKRON 11, OHIO 1241 WEST FRONT STREET, FINDLAY, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. SQUARE D COMPANY 
P ©O BOX 272, MACOMB, Ill 6060 RIVARD STREET, DETROIT 11, MICH 
KNOX PORCELAIN CORP THE STAR PORCELAIN CO. 
KNOXVILLE 1, TENN 71 MUIRHEAD AVE., TRENTON 9, N. J 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 E FIRST STREET, SANDUSKY, OHIO 





- PORCELAIN WILL GET THAT JOB DONE NOW 


LING SEPTEMBER 1943 
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mt : 3) Metallurgical Help for 
“The Little Man Who Isn’t There” 





Ti. gyro-pilot is aptly nicknamed the “Little Man Who 
Isn’t There.” The device provides marvelous relief for 
pilots on distance flights, keeping the plane on its course 
with uncanny accuracy, despite wind and weather. 





Developing the newest and most efficient gyro-pilot posed 
some pretty problems for the maker, including a design 
that called for unusual rotor rings. They required a metal “\. 
with the greatest weight that could be contained in the 
smallest possible area. 


Having worked with Mallory on other applications, the 
manufacturer asked Mallory to find the metal—and with- 
out delay. 


A Mallory material — Mallory 1000 — was suggested. It 
is a material of high specific density and provides 
maximum mass weight in minimum space. It filled the 
bill exactly. 


Here again was proof that metallurgical progress grows 
from meeting the service needs of many industries. 
Mallory 1000 was developed originally to shield the 
gamma radiation in radium beam therapy. Now its ap- 
plications extend not only to gyro-pilots but to fly wheels 
and counterweights in aircraft where space is at a premium. 


Where product plans call for experience and “know-how” 


: ; : : While the design is 
with contact designs and materials, Mallory engineers still in blueprint form 


and metallurgists may give real help. Bring your problems = 
to them. a 


CONSULT MALLORY 


for Contacts and 
Contact Assemblies 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
Cable Address—PELMALLO 





LEEey: 





ELECTRICAL CONTACTS AND  [ I Kai 
CONTACT. ASSEMBLIES ) 
NON FERROUS ALLOYS hy: 9 ly 
POWDERED METAL ALLOYS 
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lf that wiring is ALUMINUM 
Ue ea eT 


Couple the high conductivity of aluminum 
and its light weight, and you have an ideal 
combination for power conductors for use in 
airplane construction. 

The larger military airplanes being de- 
veloped have need for cables having these 
properties. Many of their electrical circuits 
must carry heavy currents. Aluminum will 
handle that job and it will save a lot of weight. 
It can be fabricated as flat, round and tubular 
bus, and stranded cable. 


Manufacturers who wish to experiment 


SEPTEMBER 1943 


with aluminum conductors should be certain 
that they specify electrical conductor metal, 
which gives them maximum electrical con- 
ductivity. Alcoa engineers can supply you 
with any technical data you may need. 
Aluminum is not now available for civilian 
power line and bus construction. It is reason- 
able to assume, however, that for vital war 
purposes manufacturers can have aluminum 
allocated for use as conductors in airplanes, 
if they prove the need. ALUMINUM COMPANY 
or America, 2179 Gulf Bldg., Pittsburgh, Pa. 


~~) 
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What’s cooking- 


Pans for postwar living would 
not be complete without some pro- 
vision for added convenience, econ- 
omy and beauty in kitchen and bath 
units . . . functional cores of. the low 
priced homes of the future. Above 
are illustrations of what leading de- 
signers forsee with the aid of modern 
plastic discoveries. 


The units have been layed-out back 
to back for simplicity in wiring and 
plumbing. And all fixtures, many of 
the connections and translucent ma- 
terials would be plastic. Double, clear 
plastic fronts to refrigerator drawers 
also provide insulation . . . and plas- 
tic seat cover and fittings in the Sih 
add to streamlined attractiveness. 

Whether or not you are consider- 
ing items like this for postwar pro- 
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duction, you will be interested in the 
possibilities of plastics in modern de- 
sign. These plastic applications are 





in home utility units 


not limited to any one group of prod- 
ucts either for industry or the con- 
sumer. To take full advantage of new 
developments in plastics for your fu- 
ture products, consult Kurz-Kasch 
plastic engineers, toolmakers and 
moulders . . . specialists in plastic 
design and production for more than 
a generation. 


KURZ-KASCH 


For Over 25 Years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton 1, Ohio 
Branch Sales Offices: New York @ Chicago @ Detroit ¢ Los Angeles © Dallas © St. Louis @ Toronto, 
Canada. Export Offices: 89 Broad St., New York City 
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> One Man’s Experience 
> Is Every Man's Gain 


a The electrical devices now being designed 
d manufactured by General Electric 
ieessory Equipment Division are custom- 
}meet specific application needs of 
yy and Navy. Into this work is going 
ay ar experience gained in fabricat- 
‘ 15-0 jerve the individual require- 
Among recer f vii inc Pe 2 * “ 5 | elec rical product designers and 
} ee au Out of it is coming a pro- 


Accessory 


war use is thislam e experience that will en- 


d- ala et rae B@eengineers to serve you more 

se efficiently in the post-war period. G-E 

- Accessory Equipment Engineers are avail- 

“ able for consultation on wiring or circuit 

an control problems directly connected with 
war work. Inquiries should be addressed 
to Section Q932-12, Appliance and Mer- 
chandise Dept., General Electric Company, 
Bridgeport, Connecticut. 

s 


a GENERAL 


NG SEPTEMBER 1945 


ELECTRIC 








SI 


oor 


EAI 





ee ee 


ee 


anthers 
ao a eT 















How to give a 


SOCKET SCREW 
the old one-two 





IN 


Acc 


Steel-fisted slugger makes sure Parker- 
Kalon Socket Screws can take bigger 





shock loads than they’‘Il ever meet..... Ne Congo 
Switches 

There’s no b’guess and b’gosh about the shock load machine 
resistance of Parker-Kalon Socket Screws. The Olsen ' These m 
Universal Impact Tester in Parker-Kalon’s Quality- i Mic 
Control Laboratory can deliver a “haymaker” equal in ape od 
force to a one-pound weight dropped 264 feet, creating ” ” A a 
tension, shear, and bending stresses far above normal. This 16-point “Quality-Control 2. When 
Only screws that have stamina to spare can survive this protects P-K Socket Screw Users idle p 
rigorous test. 1—Chemical Analysis. 2—Tensile Strength. spinal 
Measuring shock load resistance is only one of the 16 3—Ductility. 4—Torsional Strength. 5—Ability 3. After | 
tests and inspections that are made to assure the depend- pase 5 agi ma pea eaencner alae ~ Sasa Meet this ti 
7 ance to Shock Loads under Shear. 7—Hard- Altho: 

able performance of P-K Cold-forged Socket Screws. nose. ies addition, there lea vight intpection of licks 
This rigid routine of quality control eliminates the eee eueentiele: @-Slead Diemer. OMoead 4. When 
“doubtful screws” — screws that look all right, but some Height. 10—Concentricity of Head to Body. Micro 
of which fail to work right. Socket Screw users need 11-Socket Shape. 12-Socket Size. 13-Socket Compo 
this protection today more than ever. Specify “Parker- Depth. 14—Centricality of Socket. 15—Class 3 them th 
Kalon” next time you order... it costs no more. a ee aie 
Parker-Kalon Corp., 198-200 Varick St., New York 14. foes 
where J 
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4 Metal Clad Micro Switches 


Designed into Compo Shoe Machinery Company’s 
wood heel screw inserting machines.. F micro switch 


OPERATES 
TIMES 
PER 











































THIS MINUTE 
MICRO SWITCH 
OPERATES “Vi 
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PER 5 THIS 
MINUTE 7 MICRO SWITCH 
OPERATES 
TIMES 
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MINUTE 
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THIS 4 
T MICRO SWITCH * 
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Accurate Repeat Operations Per Day 


Compo Shoe Machinery Company, Boston, Mass., for six years has found the four Micro 
Switches, designed to control the exacting operations of their wood heel screw inserting 
machines, give excellent results. 


These machines which are used to permanently attach wooden heels to lasted shoes have 

one Micro Switch, connected with the foot pedal, that operates ten times a minute, and 

three other Micro Switches that are used five times a minute . . . every working day. 

1. When the foot pedal of the machine is depressed, a Micro Switch action raises the clamping 
head, allowing the operator to place the shoe on the last seat. 

2. When the operating handle is actuated,a normally closed Micro Switch, held open in the 
idle position, is released, energizing a magnetic contact which operates the drill motor. 
When the drill reaches exactly the desired depth, a friction finger is set so that the driver 
spindle can be stopped at the proper point in the next operation. 


Ww 


After the clamping head is swung to the driving position, the handle is again actuated, 

this time moving the screw driver spindle and closing a normally opened Micro Switch. 

Although closed but momentarily, this Micro Switch energizes a magnetic contactor 

which is held closed by another Micro Switch. 

4. When the screw has been driven to the correct depth, the friction finger contacts the 
Micro Switch, breaking the circuit to the contactor and stopping the driving motor 

Compo Shoe Machinery Company has not only found that Micro Switches give 

them the precise accuracy demanded in these machines, but say that savings in 

service time and original cost are quite appreciable. These switches stand up on 

the av erage for two years of constant service. 





The trademark MICRO SWITCH is our property and 


If you have a design that calls for the unusual in precision switching, that is identifies switches made by Micro Switch Corporation 
where Micro Switch can help you. Small and compact in size, with small —— ; 
movement and operating force, many types ot housings and actuators, Micro Switch Corporation, Freeport, Illinois 
Micro Switch is easily adapted to your specific application. Branches: 43 E.Ohio St.,Chicago(1 1)+11ParkPl., New York City(7) 
Write for Micro Switch Handbook Catalog No. 60 for full information on Sales & Engineering Offices: Boston + Hartford « Los Angeles 
Micro Switch. If you happen to be specializing in aircraft design, you ae 
also should have Handbook C atalog No. 70. BUY ALL THE BONDS YOU CAN 
1943 


MICRO SWITCH 


Made Only By Micro Switch Corporation . . . Freeport, Illinois 
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speedometer 
not needed... 


One of the most important factors in 
accuracy of gun-fire today is the velocity 
at which a shell travels. 


Formerly, variations in the structure 
and dryness of the powder made great 
differences in shell velocity . . . and hence, 
made accurate gun-fire correspondingly 
difficult. 


Today—thanks to technical advances 
in powder-making plus air conditioning— 
there is so little variation in powder that 
gunners can know evactly what shell 
velocity will be. Result—a more accurate 
gun-fire that has already contributed to 
important American victories. 


Air conditioning keeps powder at the 
correct temperature and humidity levels, 
not only in the making of the powder, but 










also in storage places ashore and in 
powder magazines on shipboard. 

To meet exacting requirements like 
this, General Electric engineers have 
developed air conditioning and industrial 
refrigeration equipment that is more efhi- 
cient, more compact, more flexible. 

Now devoted to war, these improve- 
ments will be turned to innumerable peace- 
time uses when hostilities cease. Now for 
war...later for peace... turn to General 
Electric for efficient, compact air condi- 
tioning and industrial refrigeration. 


PAAR 
<< BUY WAR BONDS <v 





General Electric Company, Air Conditioning 
and Commercial Refrigeration Divisions, 
Section 439, Bloomfield, New Jersey. 


pin CZ. lite "WAG by 
GENERAL & ELECTRIC 


Listen to the General Electric radio programs : “THE HOUR OF CHARM”, Sundays, 10P.M.,EWT,onNBC... “THE WORLD TODAY” News, Weekdays, 6:45 P.M.,E WT, on CBS 
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This generator armature has q) 
been “Harvelized" by Hanson- 


Van Winkle-Munning Company. 
They use Harvel varnish because 
berder — (3) does not become brittle ms 
— (4) lasts longer. BY 


2 


(1) bakes quicker — (2) bakes \ 


ROM the shell structure of the familiar Cashew nut 

comes a natural phenol which is the basic component 
of Harvel Insulating Varnishes. The discovery of this 
unique insulating ingredient which has been utilized 
by Irvington in the manufacture of a superior insulat- 
ing varnish is the result of exhaustive research and an 
experience of over thirty-six years in making all types 
of insulating varnishes. 


Harvel varnishes have many excellent insulating 
properties which add years to the life of motors, gener- 
ators, transformers and other electrical equipment. They 
possess the highest safety factors even when operating 
under excessive heat, heavy over-loads and in atmos- 
pheres where acid or alkali fumes and abrasive mate- 
rials are present. For example: 


Motor failures in a large chemical plant occurred 
every three months until Harvel varnish was used. Now, 
three years of uninterrupted service on these same 
motors is not unusual. This is typical of Harvel per- 
formance under extreme conditions. 


Harvel reduces the time necessary to produce a unit 
of electrical equipment by cutting the average baking 
time in half on applications involving multiple coats. 


COW 






e 


Uwe & INSULATOR CO. 


IRVINGTON, NEW JERSEY, U.S.A. 


SEPTEMBER 1943 


THE SECRET OF BETTER 
INSULATION in a NUTSHELL 


It polymerizes to a solid infusible state and will not 
soften or “throw-out” at high peripheral speeds. 


Harvel varnishes have excellent dip-tank stability— 
exceptional penetrating power—and contain no objec- 
tionable solvents. 


Because the unusual features of Harvel varnishes are 
not all disclosed by ordinary laboratory methods of 
testing, why not get these facts first-hand? We will 
gladly send you a generous sample for testing. See for 
yourself how Harvel varnishes are superior for use with 
any type of insulation for application on equipment 
wound with enameled Formex and Formvar coated 
wire, Fiberglas, Cotton, Asbestos and paper or enameled 
wire of all classes. 


For catalog, samples, or for technical assistance on un- 
usual problems, write Dept . 56 


| ae 


if 


? | 
Mile eves, 








PLANTS AT IRVINGTON, N.J. & HAMILTON, ONT., CAN. © Representatives in 20 Principal Cities 
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Springs for an electronic world . 


From basic design, through production in millions, Instrument 
Specialties Company is today re-defining spring usage in the electronic 
world . . . Unequalled performance characteristics are being obtained 
in Micro-processed springs: by adding the unique abilities of a highly 
specialized organization to the inherent spring qualities of beryllium 
copper . . . nonmagnetic properties, corrosion resistance, strength, and 





high electrical conductivity . . . accomplishments possible only by 
“Micro-processing”’ ; the elimination of drift and set, mass production 
to consistently close tolerances, and heat treatment for critical physical 
and electrical requirements. There is but one source for Micro- 
processed Beryllium Copper Coil and Flat Springs. 

INSTRUMENT SPECIALTIES COMPANY, Little Falls, New Jersey 
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BACK UP YOUR BELIEF IN AMERICA...BUY WAR BONDS 
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A coin balanced on the 
frame will remain in posi- 
tion regardless of the speed 
of the press. 





VIBRATION 


HIS Offset Press, manufactured by the Pittsburgh Litho- ' 
graph Press Company, provides an excellent example of 


how SLEEVE TYPE Bearings eliminate vibration. You can 


balance a coin on the frame of this press . . . start it operating 
from a dead stop . . . bring it up to a speed of 27,000 impres- 
sions per hour . . . shut it down to a dead stop—and the coin 


will remain undisturbed. 


This is the type of performance manufacturers can expect 
when their SLEEVE BEARINGS are correct in design . . . | 
properly installed. Helping manufacturers of al] types of 
equipment select the correct bearing for each application has 
been a welcome assignment for Johnson Bronze for more 
than 35 years. 


If you have a bearing problem . . . either for present pro- 
duction . . . or for postwar planning . . . consult with Johnson 
Bronze. A qualified Sales Engineer is as near as your phone. 
‘ Why not call him in TODAY? 


DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo - Chicago~ Cincinnati - Cleveland — Dallas 
Detroit - Kansas City - Los Angeles - Minneapolis - Newark - New Castle ' New York ° Philadelphia 
.. ~ Pittsburgh « St. Louis - San Francisco ° Seattle 


JOHNSON @@® BRONZE 


SLEEVE 


SLEEVE BEARING |. searinc HEADQUARTERS 


A ee 


570 S. MILL STREET Wig NEW CASTLE, PA. 
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AUTOMATIC PILOTS 


BOMB BAY DOOR MOTORS 
| DYNAMOTORS 


GENERATORS 
GUN FIRE CONTROLS 
f= GYRO STABILIZERS 


. 


~ LANDING GEAR MOTORS 
PROPELLER PITCH CONTROLS 
PUMP MOTORS 
RADIO TRANSFORMERS 
RELAYS 
STARTERS 









ONTROLS 
WING FLAP MOTORS 


MAKING ANY OF THESE 


INSTRUMENTS 


WAR PLANE PARTS ?... 


Then 


NLY the fittest men in our 
armed forces can qualify for 
flying duty. And if you are producing 
electrical parts for military aircraft, 
we don’t need to tell you that the 
“flying standards” for equipment are 
mighty high, too! 

The use of the right electrical steel 
can go a long way toward enabling 
your products to meet rigid military 
specifications. Numerous plants pro- 
ducing aircraft controls and operat- 
ing auxiliaries find thin-gage U-S-S 
Electrical Sheets ideal magnetic ma- 
terial for high-frequency applications 
such as 400 cycles and higher. These 


CARNEGIE-ILLINOIS 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - 
United States Steel Export Company, New York 


sheets are supplied as thin as .003”. 
Our application engineers will 


gladly give you the benefit of their 


experience and research in the use of 
thin-gage U-S-S Electrical Sheets. 
We produce a full range of Electrical 
Sheets in many thicknesses, service- 
proved in motors, generators, reac- 
tors, transformers and meters on pro- 
duction and military fronts. 

For complete engineering informa- 
tion and characteristic curves on all 
grades of U-S-S Electrical Steel, 
send for your free copy of Technical 
Bulletin No. 12. Please mail requests 
on your business letterhead. 


STEEL 
Pittsburgh and Chicago 


Boeing ‘Flying Fortresses’’ 


















you'll want full information on U-S-S Electrical Sheets 





ONE AIM... VICTORY... BUY BONDS! 





CORPORATION 


United States Steel Supply Company, Chicago, Warehouse Distributors 
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High-speed coil winders and fast automatics can't run too 
fast for this Veeder-Root High Speed Reset Counter to 
keep an accurate, up-to-the-minute record of operation. 
Specially constructed for high-speed service, this device may 
be furnished either as a Direct Drive Counter, registering 
10 units for each revolution of the shaft... or as a Revolu- 
tion Counter, registering one unit for each revolution. 

It’s a quick and easy matter to equip high-speed war 
production machines with this compact, long-lived counter. 
And then each machine so equipped will be able to tell 


you, at a glance...in plain black-and-white figures... 


BPLBCITRICAL MANUFACTURING 


No Production Machine can 
“Dictate” Too Fast for this 


exactly how production stands right now. So lagging mach- 
ines can be brought into line, mechanical troubles spotted 
and corrected before damage is done, and maintenance 
anticipated safely in advance of actual need. This High- 
Speed Reset Counter is one of scores of types of Veeder- 
Root Counting and Computing Devices, electrically and 
mechanically operated . . . designed to count in any units, on 
any type of machine. And you can count on Veeder-Root 


to help make your war work count to the utmost. 


Veeder-Root inc. 


HARTFORD, CONNECTICUT 
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WHAT'S 
BETWEEN 


BARRELS OF 
PLASTICS? 


Raw plastic material, in a barrel, is rather unpre- 
possessing stuff! It may look like anything from 
garden dirt to the scrap end of a textile mill. 
But that second barrel of the same material in 
finished products is oh, so different! The only 
thing between those two barrels is the work of 
the Molder. 

A Plastics Molder does business with two things 
—the molding equipment he operates and his 
“Know-How”. His equipment may be much the 
same as some other Molder. Heavy presses mold 
larger parts than small presses, or mold small 


parts faster. Modern presses do better work than 


ana eel 
NDUSTRIES 
COMPANY 






MOLDED 
PLASTICS 


Molded Plastics Division ° Elyria, Ohio 


Chicago: Phone Central 8431 Milwaukee: Phone Daly 4057 
Detroit: Phone Madison 2146 Philadelphia: Phone Camden 2215 
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old-timers. Equipment is a rather arbitrary 
matter; either you have enough of the right kind 


or you don't. 


But “Know-How” is something else. It rec- 
ognizes the sometimes small but important dif- 
ferences between two kinds of plastic materials. 
It knows the intricacies of making molds—with 
microscopic tolerances, with insets, with thin and 
thick sections, with polished surfaces, with open- 
ings running in several directions—and what 
have you? And it knows how to make the various 
types of presses do their work dependably, and 
how to finish the molded parts, ready for assem- 
bly or use. 

In our Plastics Division we know the futility of 
talking about something so many-sided as “Know- 
How”. Yet we can illustrate the point with actual 
molding jobs, which make it clear to anyone just 
how important this combination of skill, experi- 
ence and knowledge can be. We stand ready to 
discuss Molding with anyone who is interested, 
for immediate work or for later projects. Write or 


see us, at any of our offices. 
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Billy Bodine stays- “To make today’s fractional 


horsepower motors last longer— 


KNOW YOUR MOTOR-TAKE CARE OF IT!" 









CY 











_ , 
en i Use the right motor — 
nomepicte shows rating. 


Regulor lubrication 
mokes motors lost longer 
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Inspect brushes ' 
reploce when worn =e 
r 


LUBRICATION is a very impor- 


tant item in motor maintenance. Too 
much oil can be as harmful as too 
little. Normally, sleeve bearings should 
be oiled every six months. Grease- 
packed ball bearings should be refilled 
every two years after cleaning out old 
grease. Since motors use very little 
oil or grease, it 1s good economy to 
use the best. Your Bodine motors will 
last longer and run better if you use 
the oil and grease recommended in 
these tables. 
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ERC EONS 






DESIGN 
IDEAS 
BY BODINE 


for your postwar notebook 
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See table below. 
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GREASE FOR N- AND V-TYPE BODINE SPEED REDUCERS 


es 
Temp. ° 
—60 to +150 


Grease 


Beacon M-285 


Penola Inc. 


It's important to use 
the correct lubricant. 


Manufacturer 





tine! —40 to +190 


766 ___Norma-Hoffman Brgs. Corp. 








~ #100 Absorbed Oil 
Alemite #33* 
Starfak #2 


—20to +170 





+20 to +250 
*Also suitable for moist atmospheres. 


HMP #3* 





E. F. Houghton & Co. 
Alemite Corporation 
The Texas Company be 


DD. A. Stuart Company 


LUBRICANTS FOR BODINE MOTORS MADE WITH AN OIL SEAL N-3RU, N-5RL, AND N-5RH 


Ambient Temperature Range 
—15° F to +100° F 


Lubricant 


A-185 Metalicoil 
Gargoyle #1 





over 100° F 


AH-185 Metalicoil 





SLEEVE BEARING LUBRICATION AMBIENT TEMPERATURES 


Univis #48 
(Penola Inc.) 


AAA Stainless 

(E. F. Houghton & 
Univis #48 

(Penola Inc.) 


AAA Stainless 
(E. F. Houghton & 


Bodine Motor Size | 
| 


V-10 & N-1 
(up to 5/16” 
shaft diameter) 


N-3 & N-5 
(up to 5/8” 
shaft diameter) 


ois ks dU ae 
2256 W. Ohio St., Chicago 12, Il. 


Bodine engineering service is still 
available to help you solve your 
motor application problems, even 
though all Bodine production is 
now for war needs. 


To fit the special conditions met 
in all types of machines, Bodine speed 
reducer motors may be mounted in 
any position—with the motor or 
shaft either horizontal or vertical, 
with the shaft either parallel to or 
running through the mounting sur- 
face, and with the brackets turned 
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—40° F and up 0° F 


0° F and up 100° F 


Stanoil #18 
| (Stand. Oil—tind.) 


| 
Klondike Pale Med. 
Co.) (Pure Oil Co.) 


Same as above, or 

any good quality 

SAE-20 motor oil. 
Co.)} 





for mounting on a'vertical or hori- 
zontal surface. The shaft may be ex- 
tended in either direction or both. 

The motor should be mounted 
above the speed reducer to prevent 
seepage of lubricant from the gear 
housing to motor interior. 


Larger size motors can be effec- 
tively sealed to prevent such leak- 
age. In smaller fractional horsepower 
motors, tight sealing introduces so 
much friction load that it causes a 
serious loss of efficiency. 


Manufacturer 


Hodson Corporation 
Socony Vacuum Oil Co. 


Hodson Corporation 


25° F and up 150° F 


Stanoil #18 
(Stand. Oil—Ind.) 


Klondike Pale Med. 
(Pure Oil Co.) 


Any good quality 
SAE-30 motor oil. 
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of electrically energized machines, appliances and equipment 
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WHAT TO LOOK FOR 
IN FUTURE ISSUES 


Bobbins, Spools and Forms For 
Coils. Because a large measure of 
the satisfactory service that can be 
obtained with coils for integration 
within the complete product de- 
pends upon the character of the base 
upon which they are wound, newer 
materials and newer methods have 
been here applied with some notable 
opportunities for citations of excel- 
lence. 


Relays For Electronic Circuits. 
Specialized types and forms of re- 
lays for integration within electronic 
products have been developed quite 
largely because of the insistent need 
of the wartime product for better 
performance. Implications and les- 
sons learned will carry over to greatly 
improved new products in the days 
of peace. 


For Best Results With Resiliently- 
Mounted Motors. Itis not enough 
to specify a motor that is rubber, 
synthetic-or spring supported to get 
the desired results. The resiliently 
mounted unit calls for some special 
considerations and our first-aid-to- 
the-specifier review will point to 
them. 


Member 
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PROGRESS IN LAMINATED PLASTICS HAS BEEN WAR 
STIMULATED 


GOVERNOR CONTROLLED MOTORS HOLD CLOSELY 
TO PRESET SPEEDS . 
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DIE CAST CLAMPS 
FOR PLANE REFUELERS 


For the protection of volatile fuels 


Unusual care is taken by our Air Forces to insure the safe 
handling of aviation gasoline—with minimum loss through 
evaporation. In this connection, note the sealing mecha- 
nism for the manhole covers on tank trucks (above) for 
refueling war planes. 

The manhole cover is shown in both the opened and 
closed positions to reveal the tight sealing function of the 
four clamps. Each of these clamps consists of the three 
zinc alloy die castings in the foreground, plus a spring 
and a metal hook. Performance records have shown that 
these zinc alloy die castings possess the necessary physical 
requirements, and low cost is an additional result of the 
adoption of this metal and method of production. 


SPEED-UP PRODUCTION 
THRU CAREFUL DESIGN 


Since high production rates are a major advantage of 


zinc alloy die castings, any design feature which adversely 


affects these rates should be avoided when possible. 


0 ea ee 2 eG ZINC COMPANY 


HORSE HEAD SPECIAL ( 
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BUY 


UNITED 
STATES 


ALLOY POT 


A publication issued for 1 Tue New Jersey Zinc Company to report on 


trends and accomplishments in the field of die castings. Title Reg. U.S. Pat. Off. 


ELECTRICAL MANUFACTURING EDITION No. 13 


For example, the drawing below (left) shows how a 
typical undercut (A) can be eliminated by simply ex- 
tending the boss to the bottom of the casting (B). This 

change does not affect the utility of the part, and it greatly 
reduces the cost of production by simplifying the die and 
increasing the casting rate. 

For other design hints you should have our booklet 

“Designing for Die Casting.” A copy is yours for the 
asking. 


A TIME BOMB CAGE IS 
DIE CAST IN ZINC ALLOY 


The zinc alloy die casting shown below is a cage which 
supports a timing mechanism and a dynamite charge for 
exploding nitro-glycerine in oil wells. A rather complex 
casting, isn’t it? 

As with the manhole clamp unit also shown on this 
page, zinc alloy die castings have been adopted to replace 
another material. It is one of the principal endorsements 
of zinc alloy die castings that few first-time users ever 
revert to former materials and methods of manufacture. 

In this particular instance, an unusual shape is pro- 
duced in one piece with practically no machining, and 
dimensional accuracy is achieved for the close fit of the 
time release mechanism. Low cost and good physicals are 
a tough combination to beat. 
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Nearer To Reconversion 


Perhaps, as many industry leaders say they think, things for people 
when production is resumed will closely resemble products obtain- 
able when the general shut down came. Perhaps, indeed, the dream 
models of infinite promise will have to be kept one, two or even 
five years for the leisurely convenience of manufacturers before the 
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opportune moment arises to offer glamourous improvements to the 
(eee public. We doubt it. For, as Shakespeare said, ‘‘Methinks the 
- lady doth protest too much.”’ 
(ee 
\ ‘a THERE WILL BE TIME 
Z It is a fact that the tooling or facilities creation job for war pro- 


duction has been virtually completed and that gives many execu- 
tives and their staffs some time right now to consider the inescap- 
able and all important problem of survival in the days to come. 
There will be more leisure before long and consequently more 
thought and ingenuity will be devoted to the matter as the end of 
the war comes closer. It is quite likely that a company which does 
i follow a policy of giving the customer the same old goods until 
i convenience enables it to do otherwise will be in an incredibly tight 
spot competitively at a highly critical time. We prefer to think 
that, while it will take prodigious efforts to develop thoroughly 
practical designs of new products, this will be done and there will 
appear on the market in a very short interval after cease firing is 
4 i _ sounded, far more new and purchaser-exciting things than many 
“a industry oracles now seem willing to admit. 
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BUT TO WHAT QUALITIES? 


By all odds the most significant and far reaching factor in the situ- 
ation relates itself to the character or quality of the things that will 
be produced for postwar markets. Will America exceed its past 
most ambitious efforts in short-lived, low-priced goods or will 
things be built better and stronger than ever before? Competi- 
tively, that problem calls for a solution before much in the way of 
engineering-design can be done in postwar terms. Of course, the 
| real questions include: What will the public want? What will it 
| be willing to pay? As to that there are genuine differences of 
opinion on the part of those who have in the past with notable 
success surveyed, weighed and evaluated, the caprices and whims 
of Mr. and Mrs. in their search for better living. 
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Grade XX—Paper base material with heavy varnish for hot punching than Grade XP. It is similar to 
impregnation used primarily for its electrical applica- Grade XX in its electrical and moisture resistant prop- 








Progress In Laminated Plastics 
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Has Been War-Stimulated 


HEN LAYERS of paper, fabric or wood are 
impregnated with unpolymerized resin or heat 
reactive phenolic resin varnish, superimposed 
upon one another, and then pressed with the applica- 
tion of heat, a hard solid mass generally referred to as 
a laminated plastic results. 
The manufacturing process for a laminated plastic 
can be summarized as follows: 
1. Autoclave 
Formaldehyde + phenol +- catalyst 
heat = A-stage resin (liquid) 


2. Processing and impregnating machine 
Impregnation of cloth or paper 
drying = B-stage resin (impregnated 
rolls, solid but fusible) 

3. Cutting rolls in sheets 


os 


. Hydraulic press 
Stack of sheets + heat + pressure 
C-stage resin and laminated sheet. 

All plastics possess versatility resulting in a range of 
laminated plastic products dependent both upon the 
fibrous material used as a filler and the type of binder 
or varnish used as a bond. ‘The filler serves as a 
mechanical sponge absorbing the varnish and prevent- 
ing the latter from squirting out of the press when the 
heated platens are brought together. Furthermore it 
contributes much to the mechanical, electrical, and 
other physical properties of the product. Many types 
of paper and fabric base have been used, each serving 
a separate purpose. 

Phenolic varnishes are widely employed but where 
light colors are desired present practice turns to the 
ureas. The latter are particularly clear and are to some 
extent fadeproof, hence their wide use for decorative 
and semi-architectural purposes. 


GRADE MARKINGS OF LAMINATED PLASTICS 


YPES and grades of laminated plastics vary ac- 

cording to the particular kind of laminating var- 
nish and laminating material used as a filler. Fabric 
base, usually of a fine cotton weave, results in a close- 
grained laminate, having good mechanical properties 
with high impact strength. Its electrical properties are 
secondary. Paper base stock when given a heavy im- 
pregnation of varnish results in a product having high 
electrical insulation properties and which is highly re- 
sistant to moisture. Special applications such as high 
heat resistance, low water absorption, use in the vicinity 
of strong alkali solutions or chemical salts in high con- 
centration call for a base stock made of asbestos or 
asbestos paper. Graphite impregnated stocks are used 
where the product undergoes mechanical friction and 
where a low temperature rise is desired. In such appli- 
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material is particularly applicable. It has a minimum 
of cold flow characteristics. This grade also finds wide 
application in radio work, where slight amounts of 
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Both molded* and laminated plastics 
are definitely in a new era with pro- 
found implications for the product de- 
velopment engineer in his planning of 
post-war electrical products. Things 
for war have benefited immeasurably 
through skillful adaptation of syn- 
thetic materials to the job to be done 
—peacetime specification work will 
do no less. 
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cations the graphite acts very much like a lubricant. 

Base grade designations for laminated products have 
heen standardized by the plastic industries and the 
National Electrical Manufacturers Association. These 
grades are as follows: 

Grade X—Tough paper base laminated material in 
tended primarily for mechanical applications. Its elec 
trical properties are secondary. This grade should be 
used with discretion where high humidity is en- 
countered. 

Grade XP—Flexible paper base laminated material 
intended for punching. 


* See “You Will Be Making The Most of Plastics, Late: 
On” February 1943. 


BY S. CHARP 


MCORE SCHOOL OF ELECTRICAL ENGINEERING 
UNIVERSITY OF PENNSYLVANIA 
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base laminate is stronger and tougher than the previous 
grade. When exposed to moisture there is a minimum 
of dimensional changes. 
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Grade XX—-Paper base material with heavy varnish for hot punching than 
impregnation used primarily for its electrical applica- 
tions. Can be machined readily but not as readily as 
Grade X. 

Grade XXP—A paper 


Grade XP. It is similar to 
Grade XX in its electrical and moisture resistant prop- 
erties and characteristics. 

rade XXX—Where high humidity conditions are 
met and mechanical motion is a factor, this paper base 


AVERAGE PHYSICAL PROPERTIES OF LAMINATED PHENOLIC PLATE 


base material more suitable 


l ; 


| Average Value | Average Value Dielectric Losses 


Average Value | Average Value | Average Value | Average Value Dielectric Frequency—10® Cycles 
Flexural Compressive | Tensile Water Absorption Strength Thickness—% in. Applic 
NEMA | Filler Base Strength Strength Flatwise Strength 25 deg. C, 24 hr.| Short Time Test \pplications 
Grade Thickness Thickness | Thickness Immersion Thickness  in., aaa 
le te t Le i 1 in Percer ncrease 2 C . ¢ See 
= ” 1 - e 6 vo} oa ‘s to lin. re ot Ir = as Ve 2 po te 4 Power | Dielectric “Diclecaric 
or gal aol pean ee oe Ee re oo Factor Constant Loss Factor 
Mechanical apglicasiens where clectrical 
x Paper 21,000 35,000 12.500 40 700 0.055 5.5 ) 22 Properties are secondary, such as terminal 
boards, contactor panels. 
Primarily intended for punching Good clec- 
j : trical properties. Useful for switch links, 
XP Paper 15,000 22,000 8,000 3.0 00 9.055 2-0 ).22 crossbars on knife switches, contact and ter- 
| minal boards, spacers. 
Moisture resistance and electrical properties 
Pp Paper 15,000 22,000 8,500 3.0 700 between Grades X and XX. Washers, spacers, 
band terminal boards, when punched. 
: F Good machinabi ility but primarily electrical 
a : 7 < a , 
XX Paper 16,000 34,000 8,000 1.3 0 ).040 a 0.20 Relay insulation, vibrators, switches. 
— i Low electric losses ‘iad good stability make 
XXP | Paper 16,000 25,000 8,000 13 700 0.040 5.0 0.20 it useful for radio and television parts. 
———| Good machinabil ity, but hard to punch, can 
ree To withstand high voltages encountered in radio 
XXX | Paper 15,000 32,000 7,000 1.0 650 > 032 4.8 0.15 and X-ray work, low moisture absorption 
with a minimum of cold flow. 
i Being odorless and non-toxic it is useful 
XX Paper 25,000 25.000 18.000 * 2 “i where in vicinity of edibles, as for example, 
’ ; refrigerator breaker tips. 
Medium ; Excellent machining and panching properties. 
Weave 17,000 93,000 8,000 15 500 1.10 7.0 ).70 Noiseless gears, motor wedge slots, where 
Fabric mechanical properties are important. 
— ‘ — _-e_e -—_-— —_ --- 
Medium - a aie 
Weave Graphite content provides good sliding 
Cc + 7 § 
Fabric with 18,000 37,000 10,000 contact. 
Graphite 
| Medium 
¢ Weave 22,000 37,000 10.000 4:4 150 - Thin sheets for intricate punching work, 
Fabric with = ’ ’ 
Heavy Duck | 
: ' ~~ | Although quite abrasive on tools, this is one 
ee of the best laminates for use under corrosive 
cave : ote f 
Ct a 17.000 36.000 8.500 15 10 0.055 5.5 130 acid conditions, hence its use for rayon 
Febric with : os - buckets, electroplating tanks, water and 
Heevy Duck steam valve discs, friction discs. 
| Blanks for large gears because of its good im- 
( Heavy Duck 20.000 38.000 9.500 30 150 0.10 70 0.70 pact — excellent machining properties 
; q , in spite of coarse grain. 
( | Heavy Duck 20.000 38.000 9,500 * ws and as Widest use "Widest use for water lubricated bearings. 
Extra is aa fs ah © - Heavy duty mechanica! applications where 
Cc Heavy 19.00 40.000 11.000 extreme toughness is a necessity, as for water 
Duck ; ; | lubricated bearings on steel rolling mills. 
I Fine Weave > ‘ on s 70 7% Intricate machine work, fine pitch gears. 
° Fabric 20,000 35,000 9,000 z 200 0.10 ( 70 , 
Fine ig ‘ Rotary pump blades and similar work where 
LE Weave 19.000 37.000 8.500 12 500 0.045 5.0 0.22 close clearances must be adhered to. Has 
Fabric : y high dimensional stability. 
I Fine Weave Graphite provides sliding action for use as ri 
7 Fabric wich 20,000 37,000 10,000 12 - cams, bearings, and worm gears. x 
Graphite ; 
Fine Weave Strong alkaline solutions affect this grade ; 
L Fabric 20,000 30,000 11,000 7 . but slightly. Useful in electroplating ss 
Fipe Weave Bae Good dimensional stability, toughness al- 1 
i Fabric 18,000 35,000 10,000 1.2 lows its use as ba!! and roller bearing retainers. | 
Extremely The extra fine texture of this material makes ; 
L Fine Weave 48,000 30,000 11,000 - it useful as material for clock and meter ; 
Fabric gears. 
: Fine Weave " am “ Excellent electrical properties, good punch- f 
LE | Fabric 19,000 37,000 8,500 12 500 0.045 5. 22 | ie maenial # 
a . - - - ee ee en eee % 
Asb Fair electrical properties, but its toughnes s 4 
A Ps — 16,000 36,000 8,000 1 25 225 15 7.5 1.12 makes it useful for field coil collars, welding 
2 electrode holders 
Excel lent mechanical properties, high im - 
pact strength and resistant to wear. Its high 
AA | Asbestos 20,006 38 OK 10,00 l 50 0.15 7.5 1.12 dimensional stability allows its uses for 
| Cloth steam. lubricated bearings, valve discs in 
contact with steam. 
Easily machined. Its excellent clectrica 
Lignin 18,000 30,000 10,000 4 ( 800 0.037 44 1.62 properties make it useful for switchboards, 
. spoolheads, terminal strips, foundry patterns 
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tric strength of this material as well as its good appear- 
ance makes it especially useful as conduit leads for 
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material is particularly applicable. It has a minimum 
of cold flow characteristics. This grade also finds wide 
application in radio work, where slight amounts of 
moisture would affect the high frequency operation of 
circuits. 

Grade C—A strong, tough, heavy weave fabric base 
laminated material most suitable for gears and other 
applications where high impact strength is a prime 


COMPARATIVE PROPERTIES OF 
STRUCTURAL MATERIALS 





Tensile Compressive Specific 
Material Strength Strength Gravity 
lb. per sq. in lb. per sq. in. 
Aluminum, cast 15,000 12,000 2.70 
Copper, cast 24,000 40,000 8.89 
Steel, structural 60,000 60,000 7.70 
Tin, cast 3,500 6,000 13 
Wood, poplar 0.50 
Hard fibre 13,000 32,000 1.50 
Laminated 
Plastic Grade XX 8,000 34,000 1.35 
Laminated 
Plastic Grade ( 11,000 40,000 1.38 


requisite. Its electrical characteristics are poor, conse- 
quently it can be safely used only with low voltages. 
The fabric base is made from cotton fabric weighing 
from 4 to 16 oz. per sq. yd. The thread count for this 
base is a maximum of 72 threads per inch in the filler 
direction and not more than 140 threads per inch total 
in both warp and filler direction. 

Grade CE—A fabric weave laminated material of the 
same fabric weight and thread count as Grade C, but 
more applicable to electrical uses where it is necessary 
to have greater toughness than Grade XX, or applicable 
to mechanical application where it is necessary to have 
greater resistance to moisture than is offered by 
Grade C. 

Grade .—This grade laminate is made of a cotton 
fabric base material weighing 4 oz. (or less) per sq. yd. 
Not quite as tough as Grade C, nevertheless it finds 
itself most suitable for the manufacture of small gears 
and fine machining applications where clean, sharp 
cutting is necessary. In common with Grade C it has 
poor electrical qualities and should be used with low 
voltages only. 

Grade LE—A fine weave fabric base laminated ma- 
terial having the same weight and thread count as 
Grade [L., but more useful in electrical applications re- 
quiring greater toughness than Grade XX. It has bet- 
ter machining properties and a finer appearance than 
Grade CE as well as showing exceptionally . good 
moisture resistant properties. 

Grade A—A laminated material made+from asbestos 
paper stock. Because of its high inorganic content 
it is more resistant to flame and slightly more re- 
sistant to heat than the other laminated grades. This 
base is also moisture absorption resistant resulting in 
a minimum of dimensional ‘changes when exposed to 
moisture. In general its electrical properties are so 
poor that this laminate cannot be used except for low 
voltage applications. 

Grade AA—Similar to Grade A, this asbestos paper 
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base laminate is stronger and tougher than the previous 
grade. When exposed to moisture there is a minimum 
of dimensional changes. 

Specification opportunities for laminated plastics are 
truly illimitable. They are gradually replacing many 
of the common constructional materials. Since the 
range of use is so wide, discussion will be centered 
around some of the more characteristically important 
ways in which they serve. 

The excellent electrical properties of some of the 
laminates make them indispensable as insulation for 
medium and low voltage applications. Here, low power 
factor ranging from 0.032 to 0.10 measured at one 
megacycle (10° cycles) becomes especially valuable as 
radio insulation. Since the laminates in general have 
very low moisture absorption, even when exposed to 





How laminated plastics are formed. The many thick- 

nesses of fabric are subjected to hydraulic pressure 

when saturated to form the dense, strorig block of hard 
surface material that results. 


high humidity for long periods of time, their electrical 
properties show little change under adverse conditions. 
For use in electrical apparatus it is necessary to know 
the following properties: dielectric constant; dielectric 
strength; power factor; loss factor; and insulation re- 
sistance. Water absorbed by a laminate increases the 
dielectric constant and power factor and reduces the 
surface resistivity. There are many different grades to 
suit electrical requirements having ‘basic differences in 
the fibres used as filler, which may be paper or fabric 
cotton or asbestos, and even glass cloth and glass mat. 

Of rather special significance is a laminate made with 
cellulose acetate as bonding material. The cellulose 
acetate is marketed in the form of a thin flexible foil 
which can be laminated with paper or other materials 
for special products. This particular type of laminate 
has géod electrical properties and is non-corrosive to 
copper. Having a higher breakdown voltage and 
insulation resistance than the phenolics most applica- 
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tions require only thin layers from the electrical point 
of view. But thin layers of cellulose acetate have little 
mechanical strength and thick layers of this foil makes 
a costly product. Laminators therefore bond a foil of 
the acetate to one or both sides of paper board or fab- 
ric, resulting in a sheet of laminate which has both 
excellent electrical and mechanical properties. 

There is a major difference, however, between this 
laminate and the phenolic laminates, namely that no 
chemical change takes place during this laminating 
This being the case, the electrical properties 
of the bonded base and cellulose acetate film are addi- 


process. 


tive in effectiveness. 

lectrical and generating systems of automotive and 
aircraft equipment make full use of laminated plastics. 
\Ve find that commutator slot insulation and distrib- 
utor breaker arms are only two of the many such uses. 
lectrical fabricators were quick to see the advantages 
of utilizing Grade X paper laminate for dry coil forms 
or for use under oil. Its use is to be avoided under 
humid conditions. Automotive cutout insulation where 
a flexible misture resistant laminate is necessary uses 
from 0.010 to ™% in. 
laminated plastics parts in the form of tubes and 


(;jrade XP in thicknesses of 


rods are freely specified for panel assemblies, circuit 


breaker barriers, bus bar insulation, and numerous 


other machined parts. Although this grade of laminate 
has high dielectric strength parallel to the laminations, 
its use 1s not recommended where there 


may be con- 


tact with heavy acids or alkalis. This same plastic has 
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been developed in special grades for X-ray and thera- 
peutic apparatus. Material suitable for such purposes 
is used for cassette tops, diaphrams and instrument 
panels. Special care must be taken in the manufac- 
ture of these sheets in order to prevent metallic par- 
ticles from becoming incorporated in the finished prod- 
uct. Such foreign particles are objectionable under a 
fluoroscope screen or X-ray picture. The high dielec- 
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tric strength of this material as well as its good appear- 
ance makes it especially useful as conduit leads for 
X-ray machines and when litharge is incorporated in 
the manufacturing process it becomes useful as an 
X-ray tube shield. Name plates and markings on X- 
ray control panels are put on the sheets by a photo- 
graphic process. 

Radio transmitters and radio receivers have long 
found wide application for punched parts made from 
laminated plastics. Sheet stock is used as the raw 
material for the fabrication of tube socket bases, term- 
inal strips, sub panels, radio condenser stator insula- 
tion, and low loss relay spacers. The moisture resist- 
ance of these punchings stabilizes the performance of 
variable condensers. The change of power factor be- 
tween dry and humid conditions and dimensional 
changes are negligible. 

Threaded or smooth tubing is frequently used as a 
coil form for high frequency applications because of 
its uniform power factor and stability of dimensions 
under the various conditions of humidity and tempera 
ture encountered in radio operation. 


Two types of 


tubing are common, rolled and molded. Rolled tubing 
is made by rolling the plastic material onto a mandrel 
under heat and pressure then curing in an oven. Molded 
first rolling the material onto a 
mandrel under heat and pressure and then curing the 


tubing 1s made by 


material under high and 


mold. 


the rolled tubing, but has less moisture absorption. 


temperature pressure in a 


The latter type is somewhat less concentric than 


Various surface finishes are obtainable. 

A standard item in the telephone and communcation 
industry is a terminal block made of laminated plastic 
material. Laminated sheets are often ground up into 
small flakes, mixed with other binders, and then cured 
in a molding heat 


Use of this process is made in the telephone industry. 


operation under and pressure. 
Relays, microphones, loud speakers, telephone switch- 
boards, and tubes and plug insulation are only a few 


such applications. 
WHEN MECHANICAL PROPERTIES COME FIRST 
| AMINATED phenolic plastics have been used for 
many years for strictly mechanical applications. 
Mechanical engineers have not been behind electrical 


Although 


slightly heavier than wood (average specific gravity 


engineers in the acceptance of this material. 


1.35) laminated plastics are more resistant to moisture 
and will not decay. 

One of the earliest applications of laminated phenolic 
was in the use of non-metallic gears, in sizes ranging 
from the fine light gears of electric clock gears to large 
industrial filler. 
Non-metallic gears are always made with a fabric base. 


gears made of coarse cotton canvas 
Such use requires material which has high impact 
strength, but the higher the impact strength of the 
gear the rougher the machined edge because the gear 
is made of a heavy filler material for the higher im 
pact uses. 

Phenol fabric gears used between metal gears in the 
gear train eliminate metal to metal contact and absorb 
170 
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(Governor-Controlled Motors 


ENTRIFUGAL speed controlling devices, more 
briefly known as governors, have been incorpor- 
ated within motors of various kinds for specifica- 
tion in many electrically-energized products. Motor 
builders, increasingly aware of the potential versatil- 
ity of these devices, have conducted research and de- 
velopment to improve operation and offer adaptation to 
new functions. As a result of this research, now ac- 
celerated by the demands of war production, the 
return of peace will find governor control a feature of 
augmented importance for many new products. 
Already essential as a means for providing an ad- 
justable, constant rate of rotation for motion picture 
sound tracks, phonograph turntables, electrically oper- 
ated business machines, and many other products using 
small electric motors, governor-controlled motors are 
likely to find wider specification on higher power 
drives, to provide protection against overspeed and 





Flyball steam-engine governor, the ancestor of the modern 
motor governor. 


underspeed, to control through relays the operation 
of conventional magnetic controllers, and to hold oper- 
ating speeds within close limits. 

The once-familiar flyball governor, ‘invented by 
James Watt almost at the same time as the steam 
engine it was used to control, is the ancestor of all 
mechanical governors. As shown in an accompany- 
ing illustration, it consists of two weights M, attached 
by pivoted arms A to the fixed collar C and the slid- 
ing collar S on a vertical shaft driven at engine speed. 
The position of collar S, by means of lever L, de- 
termines the engine throttle setting and thus the speed. 
In turn, the engine speed, through centrifugal action 
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With a top limit of self-regulating per- 
formance reflected by no more than 
0.1 per cent speed change for voltage 
fluctuations as great as 10 per cent, 
the governor-controlled motor is cap- 
able of some notable contributions to 
the cause of improved electrical prod- 
ucts. Particularly significant where 
coordinated, repeatable cycles of per- 
formance are to be attained. Auto- 
matic compensation to accommodate 
both fluctuations in loads and in the 
supply voltage 
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on the weights, determines the position of S, and so 
a complete speed regulating system is provided. An 
important characteristic of the device is that its oper- 
ation is affected hardly at all by the design of the 
parts: if the supporting arms are reasonably light and 
the bearings loose, the position of collar S depends 
only upon the speed of the shaft and not on the mass 
of the weights or the length of the arms. This, of 
course, makes the control nearly inflexible. Speed 
adjustment can only be made at the throttle. 


BY CORNELIUS G. BRENNECKE 


PROFESSOR, DEPT. OF ELECTRICAL ENGINEERING 
LEHIGH UNIVERSITY 





ELECTRICAL MANUFACTURING 


oh aa a 


1Cz 


tri 


cit 
sp 
th 





Hold Closely To Preset Speeds 


In this early and relatively crude form, the mechan- 
ical governor did not prove suitable for use on elec- 
tric motors, although some attempts were made to use 
it, with the lever arm operating a rheostat in the motor 
circuit. Since the motor had to exceed the desired 
speed before the governor responded at all, and since 
this response had then to be transmitted through a 





STATOR and rotor of a | 
regulator whose brushes 
have been removed from the 
brush holders on stator. Op- 

eration of the regulator may 

be observed while it is in 

service, through the glass 
end of the stator 
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ARIOUS forms of governors, running from one to 

three and three-eighths in. diam., designed to control 

directly motors from the smallest sizes to one-half horse- 

power. A and C are single-speed governors. D is a two- 

speed unit. B and E are adjustable over side ranges. 

P is designed for field-circuit control of dc. motors up to 
10 or 15 hp 


cumbersome mechanical system to the controlling 
rheostat, the control action was anything but rapid. 
A succession of improvements, many of them recent 
developments, have made the modern governor, de- 
signed for use on electric motors, quite different from 
Watt’s invention in appearance and behavior. 


QUICK-RESPONSE PERFORMANCE 


ODERN governors are much smaller than their 
M steam-engine prototype, and are horizontally 
mounted, usually on an extension of the shaft of the 
motor. 


With this type of mounting, of course, gravita- 
tional 


force is longer available to return the 
weights to their equilibrium position at slow speeds 
or at standstill. Spring loading takes the place of 


no 
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gravity loading, however, and proper choice of the 
spring determines the extent of motion of the pivoted 
parts for a given shaft speed. 

In one typical speed governor for small dc. motors, 
the stator is intended for mounting directly on the 
motor bearing housing, and carries brush holders 
and brushes for connection to the collector rings of 
the rotor assembly. The latter includes not only the 
elements of the mechanical governor, but also the 
actual control contacts and the collector rings. 
Through the rings and brushes, the contacts are con- 
nected to the external circuit. When the motor speed 
rises above the normal value, centrifugal force closes 
the contacts, short-circuiting all or a part of the motor 
field rheostat, thus permitting more field current to 
How and consequently reducing the speed. 

If this were the entire story of the action of a mod- 
ern governor, the time lag between speed rise and 
correction might still be cited as a valid objection to 
its use. Even worse, this delay in action might cause 
the motor to hunt, making its operation altogether less 


In 


satisfactory than it was without the governor. 
practice, however, the contacts do not generally re- 
main open or closed for more than a notably short 


time. In fact, there may be a rapid chattering of the 
contacts which causes them to open and close hundreds 
and even thousands of times a second when the motor 
is running very near the desired speed. This rapid 
make-and-break discourages hunting and gives close 
speed regulation: the short accelerating and deceler 
ating impulses are almost completely smoothed out 
by the inertia of the moving parts of the motor. 

In the type of governor described above, contact 
vibration is caused by the eccentric effect of gravity. 
When the weight is below the shaft, gravity assists 
the centrifugal force in keeping the contacts closed. 
On the other hand, a half revolution later the weight 
is above the shaft, and gravitational force tends to 
open the contacts. At equilibrium speed, then, the 
contacts will open and close once for every revolution 
of the motor. 

Another way of producing the desirable rapid make 
and break at governor contact points is to use a type 
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of construction in which no separate, concentrated 
weights are used. Instead, centrifugal force acts on 
the moving point itself, and on the flat spring ‘which 
carries the point. This spring, loaded by the con- 
tact at its free end, is sent into vibration when the 
motor rotates, and has a strong tendency to vibrate 
at its natural or resonant frequency, no matter what 
the speed of the motor. In this case, then, the rota- 
tion merely starts the control action, which is from 
then on largely determined by the design of the gov- 
ernor, and is even maintained in part by the explosive 
effect of the small spark which occurs each time the 


contacts separate. When this type of governor is used, 





OVERNOR-controlled oxyacetylene torch feed unit 
The indexed dial on the end of the shaft controls 
speed by governor adjustment. Letters are used for cali- 
bration rather than figures, so that the unit may be used 
on gear motors without confusion. 


motor speed may, be controlled while the machine is 
running, by adjustment of the stationary contact. 
30th contacts may rotate together, of course, in which 
case the motor must be stopped before the operating 
speed can be adjusted. 

This type of governor has proved itself adaptable 
to a great variety of applications. For example, a 
one-fiftieth horsepower motor is used in certain 
oxyacetylene cutting equipment to regulate the speed 
of the metal under the torch. By means of the cali- 
brated dial on the end of the shaft, the speed may be 
adjusted over a range of twenty to one. 

One series motor unit, equipped with a heavy-duty 
control has the governor brushes mounted on a pen- 
dulum which serves to disconnect the from 
the line at standstill, when dynamic braking has been 
applied by the switch on top of the motor frame. The 
governor provides a speed range from 500 to 6000 
rpm. in this motor. 

Among recent developments to bring governor con- 


motor 


trol to larger motors is the two-member governor. 
In addition to carrying an element responding to 
changes of speed, this governor includes a second ele- 
ment responsive to any acceleration of the motor be- 
ing controlled. Since a rise in speed is necessarily 
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initiated by a rotational acceleration of the shaft, the 
second governor member provides in effect an an- 
ticipatory response: control is actually initiated before 
the speed fluctuation takes place, and this anticipation 
on the part of the governor counteracts the time de- 
lays otherwise present in the system, and thus makes 
the action of the motor stable. Hunting, a greater 
danger with large than with small motors, is effici- 
ently overcome by this design. 

The speed-responsive element referred to above is 
a roughly cubical structure free to rotate on a small 
shaft fixed at right angles to the main motor shaft. 
Two projecting weights carried on diagonally op- 
posite edges of the cube are acted upon by centrifugal 
forces when the motor is running, and these forces 
tend to make the cube rotate about its own shaft. The 
rotation of the cube is opposed by flat springs con- 
necting it to the motor shaft, and at desired motor 





Governor-controlled series motor. The governor permits 


use of dynamic braking without danger of motor reversal. 


speed the cube takes up an equilibrium position prop- 
erly closing two pairs of control contacts. Any in- 
crease in motor speed will change the contact pressure. 
The second, or acceleration-responsive element in 
that type of governor is a flywheel, mounted on ball 
bearings near the end of the motor housing. The fly- 
wheel is connected mechanically to the speed-re- 
sponsive assembly through the contact points already 
mentioned, and as a result, while the motor is brought 
up to speed from standstill, contact pressure is a 
maximum for one pair of points and a minimum for 
the other. A normal pressure between contacts is 
established when motor and governor are rotating at 
the desired speed. Any acceleration changes con- 
tact pressures because of the inertia of the flywheel. 
In the governor just described, as well as in other 
recent types, use is made of the fact that the electrical 
resistance of a pair of contact points may be altered 
greatly by changing the pressure with which the points 
are held together. For example, just after a small 
silver surface is brought into contact with a carbon 
surface, a decrease in resistance by a factor of ten 
may be effected by a slight increase in contact pres- 
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Flat Rate For Patents. Fees for obtaining the 
license to use any enemy owned patents have been re- 
vised by the Alien Property Custodian to a flat $15 for 
each patent. Previously licenses have been issued 
for a fee of $50 for a single patent plus $5 for each 
related patent included in the same license. It is 
notable that the new arrangement will make it easier 
for manufacturers to put single patents promptly to 
work and that it will more equitably compensate the 
\lien Property Custodian for work involved in search- 
ing out contractual agreements that already exist on 
specific patents. Information concerning the 40,000 
patents and patent applications now held by the Alien 
Property Custodian can be obtained by addressing 
that office in the Field Building, Chicago, Ill. Except 
for those patents which already were exclusively 
licensed to American industry prior to seizure, pat- 
ents which formerly belonged to alien nationals are 
now available under license on a non-exclusive, royalty- 
fee basis for the life of the patents. It is emphasized 
that no patents or patent applications held by the 
\lien Property Custodian are offered for. sale. They 
are merely available under the liberal licensing policy 
established. 


More Radio Resistors.  |’rospective expansion of 
radio resistor facilities will provide for sufficient ca 
pacity to meet armed forces requirements during 1943 
and the first half of 1944 according to the report of 
the Fixed and Variable’ Resistors Industry Advisory 
Committee of WPB. Production showed a_ slump 
of ten per cent in June according to committee mem- 
bers due to hot weather, vacations, absenteeism, lack 
of adequate supervision, lack of orders and high labor 
turnover. Standardization of resistors is to be con- 
siderably speeded. It is indicated that the Standards 
Agency of the Army Signal Corps does not seek to 
dictate the standards, but is providing a meeting ground 
for industry and the services to develop the most suit- 
able specifications. When an agreement has been 
reached the standards will be issued as war stand- 
ards and will be processed immediately as Army, Navy 
or joint Army-Navy specifications. 


As To Electrical Instruments. Attention of radio 
manufacturers and electrical indicating instrument sup- 
pliers has been called by the Radio and Radar Di- 
vision of WPB to significant changes in procedure in 
the filing of applications for purchase orders of elec- 
trical indicating instruments under Limitation Order 
I.-203 as amended. The amended terms permit manu- 
facturers to accept purchase orders under certain con- 
ditions with regard to end use in the war program. 
However, no person shall place with a manufacturer 
and no manufacturer shall accept any orders for ‘elec- 
trical indicating instruments other than approved 
orders. An approved order is one for less than 500 
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identical electrical indicating instruments which con- 
form to the ranges and dimensions established and 
prescribed by American war standards C-39.2-1943 of 
the American Standards Association. This also ap- 
plies to any order for these 500 identical electrical 
indicating instruments of average diameter and weight 
excepting 3% in. or any order for polarized vane non- 
jeweled instruments or any order for less than 500 
identical instruments which conform to approved Army 
or Navy specifications. Various other stipulations are 
established in regard to definitions and tests. 


Machine Tools Reallocated. [stablishing a simpler 
and presumably more effective method for the alloca- 
tion of machine tools to foreign and to domestic pur- 
chasers other than those obtaining these tools through 
the armed services, WPB has issued an amendment 
to General Preference Order E-l-b which is also de- 
signed to prevent the delivery of machines to distrib- 
utors for stock on consignment basis. It is stated 
that about 75 per cent of the machine tools manu- 
factured in this country have been allocated to the 
armed services and their contractors so that the re- 
maining 25 per cent is scheduled in accordance with 


preference ratings. Essentially the amendment pre- 
vents the shipment under any circumstances of ma 
chine tools to dealers for stock. The sequence of de 


livery among the remaining 25 per cent of production 
is now determined by the date of the receipt of the 
preference rating certificate whenever the rating is 
A-1-A or higher. If lower than A-1-A deliveries are 
in accordance with preference ratings. 


Use Idle Welding Units First. Under the pro 
visions of L-298, WPB reemphasizes that the national 
reserve pool of used idle resistance welding equip 
ment must be tapped first to meet demands before 
new equipment can be purchased. The latest regula- 
tion sets up a procedure for establishing the pool by 
requiring owners of used idle equipment to register 
it with WPB. Equipment is considered idle when 
it has not been used for welding operations more than 
120 hr. during the period of 90 consecutive days. 
Registration form is WPB-2732. The order requires 
manufacturers of resistance welding equipment on or 
before the 15th day of each month to report all pur- 
chase orders for new and rebuilt resistance welding 
equipment and repair parts, unfilled, received and 
cancelled during the preceding month on form WPB 
2830. Regulations prohibit the manufacturer or dealer 
from accepting orders for delivery of any new re- 
sistance welding equipment unless the order or de- 
livery is specifically authorized on Form WPB-2752 
applications for authorization to purchase new equip 
ment will be analyzed by WPB for the purpose of 
discovering whether or not the purchaser can be sup- 
plied from the pool of used equipment. If it can be 
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obtained in this manner authorization to purchase new 
equipment will be withheld. By substituting used for 
new equipment the General Industrial Equipment Di- 
vision estimates a possible saving of 160 ton of copper 
products and 400 ton of steel products per quarter 
and a significant saving of manpower. ‘There is no 


] 


provision in the order requiring owners to sell their 


used idle resistance welding equipment. 


New Grade of Aluminum Ingot. Blending 50 to 
70 per cent of scrap with primary metal a new grade 
of aluminum ingot is now being produced and max 
imum prices have been set by OPA. These range 
between 15% to 15 cents per Ib. The new alloys are 
identified as No. 142, 355 and 195. Under the new pro 
gram, smelters will be able to blend specified quan 
tities of scrap with primary pig and produce a primary 
grade ingot comparable in every respect to that being 
produced solely of primary metal, according to news 
releases. 


Non-Industrial Fluorescent Lighting Fixture In- 
ventory Survey. Reporting to WPB the Fluorescent 
Lighting Fixture Industry Advisory Committee has 
submitted the data requested by the Building Materials 
Division from the 7000 firms that had reported in- 
ventories on non-industrial fluorescent lighting fix- 
tures. Of the 5600 firms which replied, 4600 reported 
that they no longer had any inventories. Fixtures 
held by the remaining group comprised 38,234 two 


PLANE COMPONENTS HAVE TOUGH 
JOBS TO DO 
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and four lamp 40 watt fixtures and 16,332 other fix- 
tures. Limitation Order L-78 is under review in the 
light of the inventory data and suggestions are being 
considered for possible revision of that regulation. Pre- 
liminary reports from ballast and transformer manu- 
facturers indicate that progress is being made in the 
simplification and standardization program now under 
way in this field according to the committee. One 
company has reduced the types of ballasts manufac 
tured from 50 to 80 and another has limited its pro- 
duction to 15 types. Lead lengths of copper wire 
have been reduced as much as 25 per cent by some 
manufacturers. 


Plastics Procedure Altered. Amendment to Sup- 
plementary Allocation Order M-326-a realigns the 
procedure for filing applications and securing monthly 
allocations of cellulose plastics. The effect of the 
amendment is to change the timing of the applications 
and allocations on the basis of the month in which 
deliveries are to be made to the basis of the month 
in which the cellulose plastics are to be put into pro- 
duction. 


Fuse Order Clarified. Prohibition of the use of cop- 
per or its alloys as established by General Limitation 
Order L-161 has been clarified by Interpretation No. 
1 of that order. Under the terms of the order no 
copper or copper base alloys may be used to manufac- 
ture fuses or fuse parts except parts that carry elec 


O prevent the congealing into a_ solid 

cake of the lubricating oil used in vari- 

ous aircraft, electric immersion heaters 
of the type illustrated (A) are integrated in 
the oil tank of many military planes. (Gen- 
eral Electric Co.) 

Batteries become much less efficient at low- 
er temperatures so such plate type heater 
units (B) as the one illustrated become es- 
sential between-cell parts of the storage battery 
equipment of the fighting plane. Resistor 
grid enclosed in a sheet of laminated plastics. 
(Westinghouse Electric & Mfg. Co.) 
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tric current. Questions arising have had to do with 
metal ends and washers as conductors of electric 
current. Interpretation No. 1 is negative in this re- 
gard upon the contention that metal ends and washers 
come in contact with the current carrying part of the 
fuses and have an electrical potential present but the 
successful operation of the fuse does not depend upon 
their current-carrying capacity. 

1943 Output Of Cast Iron Is Forecast. That the 
nation will require a total of 904,800 short tons of 
cast iron for construction of machinery and equip- 
ment for industrial purposes during 1943 has been 
estimated by WPB. This includes all new construc- 
tion, major alterations, additions and facilities. This 
relatively high volume reflects the extent to which 
cast iron is being substituted for steel Of the total, 
770,900 short tons will be required for machinery 
and equipment and the remaining amount will be con- 
sumed by construction, 


Copper Scrap Conversion Charges. Setting a uni- 
form limit to the fees and charges which may be made 
for the conversion of copper scrap and copper alloy 
scrap, OPA has issued amendment No. 2 to maximum 
price regulation No. 20 covering toll transactions. 
Such agreements are those in which owners of copper 
scrap or copper alloy scrap turn the metal over to a 
smelter, refiner or other processor for conversion into 
refined copper metal to be returned to the owners. 
Maximum base prices for copper scrap range from 
734 to 934 cents a lb. f.o.b. shipping point. Ceilings 
for allov scrap range from 434 to 10 cents a lb. Under 
the new ceiling on toll transactions the largest charge 
that could be made for conversion of 934 cent scrap 
copper, for example, would be 214 cents a Ib. 


Office Machinery Policy Altered. Under the new 
plan governing the production of certain types of of- 
fice machinery manufacture will be done on a con- 
tinuing basis to meet WPB approved orders and pro- 
vide for a maximum 90 day inventory. Previously, 
manufacturers were permitted to produce office ma- 
chinery up to the limits of their quotas, stock piling 
the equipment as a reserve against authorized orders. 
\s a result of the new policy (amendment of Order 
1.-54-c) manufacturers will be able to schedule pro- 
duction so as to reduce to a minimum interference 
with output of war equipment if made at the same 
plants. In the past this kind of production control 
was not always possible. Other effects of the amend- 
ment include maximum production quotas and gen- 
erally increased for all types of machinery permitted 
by the order that war industries and armed services 
may have their needs fully met and orderly control 
over deliveries assured through provision that man- 
ufacturers must schedule shipments in accordance with 
delivery dates specified on authorization certificates. 


Bakery Machinery Manufacturers Industry Ad- 
visory Committee. The following are members con- 
stituting the industry advisory committee: C. D. Ack- 
erman, Peerless Broad Machinery Co.; A. M. Born- 
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hoten, Anetsberger Bros.; Claud Bryson, Baker Per- 
kins Co.; W. Clark Dean, Union Steel Products Co.; 
T. F. Freed, Read Machinery Co., Inc.; Fred D. 
Pfening, Fred D. Pfening Co.; D. W. Smith, Col- 
borne Mfg. Co.; A. W. Gellman, Gellman Mig. Co.: 
C. A. Ginter, Oliver Machinery Co.; Gay Larsen, 
Middleby-Marshall Oven Co.; E. J. Lauterbur, Ho- 
bart Mfg. Co.; Martin Miller, American Machine & 
Foundry Co.; C. L. Russell, American Bakers Ma- 
chinery Co.; Lee B. Thomas, Katzinger Pan Co. and 
Thomas S. Vierow, Kotten Machine Co. 


Government Orders For Machine Tools. To 
simplify procedures for the review of purchase orders 
of capital equipment and machine tools by the Army, 
Navy and other Government agencies, an amendment 
to Directive 23 has been issued with four major 
changes. Requirements for review of purchase ord- 
ers are restricted to those cases where the items in- 
cluded in the order were not listed in the preference 
rating certificate which assigned the rating. Command 
construction which formerly included only those con- 
struction projects where passive defense facilities were 
ordered built now includes any such developments 
initiated at the direction of the Chief of Staff, U. S. 
Army or Chief of Naval Operations, U. S. Navy. 
Now, any new capital equipment bought for admini- 
strative use is exempt from the screening process. 
formerly this included machine tools. Those pro- 
visions which in the previous Directive 23 exempted 
from review certain PD-3A certificates are now, where 


appropriate, applied to exempt certain purchase orders. 


Cadmium Further Restricted. Further efforts to 
conserve available supplies of cadmium for essential 
war uses are being conducted by the Conservation Di- 
vision of WPB, whose technical consultants are avail- 
able at any time to advise industry in the use of sub- 
stitutes for this critical material. The drive for the 
conservation of cadmium and the use of substitutes 
is made necessary by the fact that cadmium produc- 
tion has remained practically stationary for some time 
and prospects for increasing quantities are not bright. 
WPB points out that where corrosive conditions are 
not severe lead coatings can frequently.be used in 
place of cadmium coatings. Silver castings, black 
iron oxide, phosphate coating covered with special oils 
and waxes are other possible substitutes. 


Copper And Steel Orders Revised. Substantial 
changes in procedures governing sales of steel and 
copper by warehouses and distributors are effected by 
a general revision of Controlled Materials Plan Regula- 
tion No. 4. Now, a distributor may refuse any order 
for steel including an authorized controlled materials 
order which does not call for immediate delivery. 
Orders calling for immediate delivery which must be 
filled include authorized controlled materials orders, 
orders from farmers under the provisions of Priori- 
ties Regulation No. 19 and orders bearing preference 
ratings of AAA. Small orders for steel may he filled 
without authorization provided delivery will not cause 


(Continued on p. 166. 








imit Switches For [ravel Control 


LECTRICAL control of products whose parts 

must have a limited amount of travel, or must 

be prevented from overtravel, is generally ac- 
complished mechanically by the use of limit switches. 
These, in general, will be found to fall within one of 
the principle classes as follows: (A) Lever, (B) 
Traveling nut, (C) Geared, (D) Photoelectric or elec- 
tronic. Certain individual switches may, at times, par- 
take of the nature of two or more of these classes in 
the attainment of the desired results. 

Travel limit switches are rated by their manufac- 
turers on the basis of their “make” and “break” ca- 
pacities as well as their maximum continuous carry- 
ing capacities but the latter are comparatively small 
since the switches are specified almost entirely for 
the control of pilot circuits. They are not intended 
for use in breaking the main circuit to a motor unless 
the power unit is so small as to correspond approxi- 
mately to the capacity of the energizing coil of any 
of the well-known types of magnetic starters, revers 
ing switches or other forms of motor controls. For 
this reason, the following discussion will deal only with 
pilot controls unless otherwise specifically stated. 
When employed in this manner, the function of the 
pilot control is to open or close the holding circuit of 
a magnetic switch or controller and thereby cause it 
to Operate in the manner desired. 

Most common of travel limit switch forms is the 
lever type which depends upon the mechanical move- 
ment of a lever to actuate the switch by which the 
control mechanism is opened or closed as the travel 
of the product is to be started or stopped. Generally 
the lever projects from the front or side of the cas- 
ing in which the switch is contained and its movement 
may range on different switches, from 5 to 35 de- 
grees. The lever itself may take the form of a forked 
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arm carrying a roller or wheel or it may simply have 
a plain end which is contacted by a moving element 
of the product. For hoist and crane service it may 
have an eye or yoke through which the cable passes, 
the operation being actuated by adjustable stops on 
the cable. The lever may also be provided with a series 
of attachment holes for actuation by a chain or rod. 

In many designs, the lever is mounted on the oper- 
ating shaft by a split hub with a bolt, or bolts, so that 
it may be set in any position which is best suited to 
the application. In place of the lever, a modification 
is known as the push rod or plunger type in which a 
rod or shaft projects from the switch casing and di- 
rect contact of any moving element of the product 
will push this plunger in to effect opening or closing 
of the switch. Return to normal position is accom- 
plished by a spring. 

One push rod or plunger switch has been developed 
especially for use in aircraft where the demand is for 
space economy and light weight as well as resistance 
to severe vibration. This switch is corrosion-proof, 
meeting the Government requirement of 200 hr. salt 
water test, is designed for use in temperatures rang- 
ing from 95 deg. C (203 F.) to minus 40 deg. C 
(minus 40 F.) and may be specified for altitudes up 
to 40,000 ft. The plunger, which is of the spring- 
return type, has a movement of %». in. and may be 
arranged for a single circuit, normally open or norm- 
ally closed, or for two circuits, normally open and 
normally closed. The plunger is provided with a rub- 
ber boot over the operating mechanism to suit the 
switch to use where mud and sand are encountered. 

Travel limit switches may be made for maintained 
or for momentary contact. The former will remain 
in their new position after they have been tripped, 
until again actuated, while the momentary contact type 


OME miscellan- 

eous types of 
travel limit switches. 
A—Lever type for 
reversing motor and 
‘B) for operation by 
lug on a wheel. C— 
Precision form func- 
tioning from a 
notched cam. D— 
Traveling nut for 
automatic reversal of 
motor rotation. E- 
Push rod type for 
automatic — reversal. 

F—Geared unit. 
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will return to normal as soon as the actuating force 
is removed. The returning force may be supplied by 
a spring or a weight, for gravity return, but the lat- 
ter are limited in the number of positions in which 
they may be mounted while the spring-return switches 
may be used in any position. For certain applications, 
the gravity return-type is preferred due to its inde- 
pendence from the action of a spring. 

The various commercial limit switches are either 
of the quick action or the slow action types depend- 
ing upon the construction of the mechanism as well 
as the purpose for which they are to be used. The slow 
action is simpler and can often be used with satisfac- 
tion but, where the operation lever is tripped at slow 
speed, the contacts may not give a positive break and 
the contractor, which is controlled by the switch may 
have a tendency to chatter. It is then desirable to use 
the quick action switch which trips instantly once the 
operating lever has traveled the required distance. 

A new type of snap-action switch makes use of a 
permanent magnet which holds the contacts in either 










1 


Oe ee 


i a 


the open or closed position until the mechanically 
operated lever reaches a point where the contact-car- 
rying mechanism is drawn away from the magnet and 


its release permits a spring to function to cause the 


contacts to assume the opposite position. Thus the 
operating point is determined entirely by the position 
of the operating lever and is independent of the ac- 
tion of the spring, the torsional strength of which 
may change with repeated operations. 
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Complete motor-driven products, the 
performance of which is wholly or 
partly automatic, are almost certain 
to depend upon some form of limit 
switch. Whether for the operation of 
power or pilot circuits these depend- 
able components of the self-supervis- 
ing product are available in variety. 
They are based upon several princi- 
ples, cover a wide range of sizes, 
duties and capacities and are as quick- 
acting as the most exacting specifier 
of performance may wish. 


PB PPP PPP PPP PPP PPP APPA AAA AAPA APD PPD PDL 


Most of the limit switches employ silver contacts 
which are resistant to oxidation and highly resistant 
to wear. In other types however, mercury switches 
are employed and these, of course have no corroding 
effects on the contacts which are made and broken by 
a small pool of mercury. A sealed tube, containing 
the mercury pool and the terminal ends, is caused to 
tip and thus bring the mercury into contact with the 
terminals and establish the circuit. A tip in the other 
direction permits the mercury to flow away from the 
contacts and thus break the circuit. Such switches may 





L VER types may be rod, chain or roller actuated 
A—Simple form for heavy duty service. B—Roller 
type for machine tool duty with cover removed to show 
contacts and return spring. C—Precision form flush 
mounted for built-in applications. D—Track type with 
spring return and non-snap action. E Hatchway, type 
of travel limit switcl 


be constructed for normally open or normally closed 
circuits as required. 

A button form of mercury switch consists of a small 
mercury container which is mounted axially in the 
lever of the switch which provides a limited rotary 
motion. The contact elements are a pair of metal 
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| 
Backs : 
A PUsH rod types cover a wide range. A—Light weight, B 
small size unit for aircraft. B—Heavy duty machine 
type for surface mounting. C—Snap action medium travel 
unit for built-in specification. 


plates which are separated by a ceramic disc having 
a small, off-center hole. \Vhen the switch is in closed 
position this hole is below the surface of the mercury 
and contact is established between the plates. When 
the button is tilted, so as to bring the hole above the 
surface of the mercury, the mercury runs back into 
the pool and the circuit is broken. The switches are 
made for normally open and normally closed service 
and have a capacity, for inductive load of 3 amp. on 
110 volt ac., 1.6 amp. de. 

While the lever type of limit switch is largely em- 
ployed for obtaining reciprocating action of a product 
element, the traveling nut type is also used for start- 
ing, stopping or reversing the motor-driven product. 
Such a switch is used to limit product travel by con- 
trolling shaft rotation of the motor. This type of switch 
is connected direct to the product shaft, or geared 
thereto, and consists of a threaded shaft upon which 
two nuts travel as the switch shaft rotates. At each end 
of the travel of the nuts is a double-break switch, 
the operation of one switch resulting in a breaking of 
the control circuit while the other restores the circuit. 
These switches are operated by contact with the travel- 
ing nuts which are adjustable for a definite number of 
turns of the product shaft with provision for a few 
turns overtravel. The operation is thus similar to that 
of the lever limit switch in that it may start and stop 
the motor at a desired point and may be used to auto- 
matically reverse the direction of motor rotation and 
consequently the product travel. 

In another type of traveling nut switch, a single nut 
is caused, by rotation of the switch shaft, to travel be- 
tween two lever or push type switches and thus make 
or remake the control circuit at any points for which 
it may be adjusted. 

A geared type of limit switch is employed for con- 
trolling the limit of travel on machinery and such ap- 
pliances as are used to open doors, windows, and valves. 
The usual construction is in the form of a normally- 
closed switch which maintains the circuit to the operating 
motor, and consequently product operation, until the 
desired limit of movement is reached when the circuit 
is broken. It is suited for limiting travel in two direc- 
tions and is so adjustable as to interrupt the control 
circuit in from five to thirty turns of the drive shaft. 

3y the manual setting of a cam which is driven by a 
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worm gear, to the position at which the circuit is to be 
broken, with the shaft rotating in either direction, ap- 
proximate adjustment is obtained. Micrometer thumb 
screws serve the purpose of making final and accurate 
adjustment. At the end of the travel of the gears, a 
pin engages with a cam by which the switch is opened. 
This switch is designed for accurate operation since a 
one-eighth turn of the driving shaft will give a 4 ¢@ in. 
contact opening. 

Another type of geared limit switch partakes of the 
nature of the traveling nut type in that it has a threaded 
shaft upon which are a pair of gears which travel as 
does the nut and these gears move along the drive screw 
toward another pair of operating gears at either end, 
depending upon the direction of rotation of the drive 
screw. At the end of the travel in either direction a 
pin on one of the traveling gears engages a pin on one 
of the operating gears which is thereby caused to rotate 
and operate the contacts. Such a switch may be pro- 
vided with normally-open or normally-closed contacts 
which may be easily changed for reverse operation. This 
switch is constructed for operation in hazardous loca- 
tions and the casing, if desired, can be furnished in water- 
tight form. 

An important application of limit switches is to hoists 
and cranes to prevent an overtravel of the hoisting cable. 
The same type of switch may also be employed to limit 
the travel of crane trolleys, bridges, metal mixers, bil- 
let pushers and other steel mill auxiliaries where a safety 
stop to the travel must be maintained. In a type of 
switch designed especially for this purpose, the contacts 
are tripped through direct action of the hook block on 
the crane or of moving parts on other machines. Con- 
tact of the crane hook at the maximum safe height of 
lift, raises the heavier of two weights and allows the 
lighter weight to rotate a sheave which lifts a tumbler 
arm attached to the operating cam shaft. When the 
tumbler passes over the center, it imparts a hammer 
blow to the double-pole running contacts, causing them 
to open and, at the same time simultaneously closes 
the contacts to establish a braking circuit. 

A screw-geared type of limit switch, serves specifi- 
cations which call for maintaining upper and lower 
limits on a hoist, is built into the cover of the endshield. 
The mechanism consists of a worm which is driven by 
the shaft of the hoist gear train. A worm wheel, pro- 
vided with a set of adjustable contacts, opens the circuit 
to the control of a magnetic contactor when predeter- 
mined hook positions are reached. The contacts may be 
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adjusted when it is necessary or desirable to change the 
distance of the hook travel in either direction. 

A modification of the geared limit switch is found 
in the feed-limit switches which are used on planers, 
shapers, grinders and other reciprocating machinery 
which must progress the cutting tool or wheel a definite 
amount at each stroke. By the use of two of these limit 
controls, the advance of the tool may be adjusted to any 
desired amount which may move in either direction. This 
feed may be different for the forward and reverse move- 
ment of the product since both switches may be set inde- 
pendently. The amount of feed for each switch is ad- 
justed by the manual setting of a knurled knob over 
an index which gives a choice of about two hundred 
values of feed from maximum to minimum. 

A traveling-drum limit switch is suited to use on 
long mine hoists or other use-places where it is neces- 
sary to compensate for stretching of the cables and where 
a large number of cable turns between the limits is re- 
quired. This switch is a modification of the traveling- 
nut type in that a traveling drum is substituted for the 
nut. This drum carries a number of dogs, usually four, 
which actuate snap-action switch elements which are 
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specialized forms. A 

Traveling drum unit suit- 
able for long cable hoists. 
B 


justable screw limit 


Upper and lower ad- 


switch geared to the drive 

built into the end 

A shield of a hoist. C 
Safety 
D 


ana 


Slack cable controller 
of a heavy duty type. 














































mounted along the path of the drum travel. Motion is 
transmitted to the drum through a long pinion and a 
small traveling pinion. Coarse adjustment is made by 
moving the switch elements along the rack on which they 
are mounted while fine adjustment is accomplished 
by a movement of the dogs on the drum. 

The switch elements provide one open and one closed 
circuit for each position of the contact segment which 
moves back and forth between the two positions. When 
a switch element has been operated by a dog, it remains 
in position until operated by another dog in the reverse 
direction. The switching elements are entirely inde- 
pendent of each other in operation and adjustment. For 
satisfactory operation, the speed of the shaft may be 
between 5 and 360 revolutions per minute. 

In the limitation of product travel, electronic control 
plays an important role. By use of a light source and a 
photoelectric cell, product travel is initiated or discon- 
tinued by a light ray falling upon the cell. An im- 
portant feature of this type of travel control is that no 
mechanical contact is required between the output of 
the product and any part of the control switch. The 
switching on and off of the product-actuating motor 
is accomplished by a relay, responding to the action of 
the cell, so that this type of limit control may be used 
wherever a mechanical contact would be objectionable. 
Thus, in a product forming bars of soap, butter or other 
soft material, a photoelectric control may be employed 
to stop the flow of a conveyor and to actuate a cut-off 
to accurate lengths, besides a wrapping operation, at 
any predetermined point. The same feature is taken 
advantage of in dealing with freshly painted or en- 
aimeled objects which are usually carried on a conveyor 
which must be stopped and started when an object so 
treated comes within the scope of the light ray.* 

Numerous types of relays and light sources are pro- 
vided depending upon the service required. Some of 


* See, “Practical Electronic Way”, June 1942. 
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SOME recent develop 

ments follow unusual 
lines. A—Precision form 
of rotary motion gear- 
driven limit switch for 
machine tool specifica- 
tions. Travel may be lim- 
ited to within a few thou- 
sandths of an inch. Ac- 
curacy of operation of 
each contact is 1 deg. of 
one revolution of the 
driven shaft. B—An oil- 
proof, snap action switch 
with permanent holding 
magnets for positive 








and accurate action 
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the relays are capable of responding to light changes as There is also a difference in the intensity of light to Ol 
short as 0.0001 sec. Such sensitivity is, of course, cause response. In most general-purpose types of relays pi 
a minimum illumination of 5 foot-candles will be re- m 


quired but, by special construction, response may be ob- 


unnecessary for many applications. The average sensi 


tivity of photoelectric relays gives a response to light 


igh 
flashes of about 45 sec. duration with a corresponding tained by an illumination as low as 1 foot-candle. High- O} 
interval between successively imposed impulses. sensitivity relays are also made to respond to a change al 
in the volume of illumination without an actual dis- re 


A continuance of the hight beam. Such a relay does not, ul 






however, respond to such gradual changes in the light al 
as may be due to a deterioration of the light character- 
istics brought about by normal aging of the lamp or a 
gradual decrease of the lamp voltage. 

The light source consists of a metal box the cover 
of which is provided with a lens and a provision for 
focusing. The lamp ordinarily used in the general 
purpose source may be a 21 or a 32-candlepower type p 
designed for operation on 6-8 volt which means that - 
a transformer must constitute a part of the equipment ” 
when it is to be used on the standard 115 or 230-volt - 
circuit. A suitable transformer, enclosed in a steel - 
box, may be mounted at or near the light source and may = 
be of indoor or outdoor construction. d 

General-purpose light sources have an adjustment by 
which the light intensity can be varied and, when needed, 
special lenses are provided as well as lens caps and d 
masks by which the unit is made directional and any \ 
effect of extraneous light is obviated. - 

General-purpose relays are designed to operate at a , 
distance from the light source up to about 30 ft. when 
used without filter and up to about 20 ft. When an in- 
frared filter is employed. For use above these distances, 

[ special designs are provided by which the operating 
distance between light source and relay may be in- 
creased up to 180 ft. while special constructions pro- 
vide for use at intermediate distances. It should be 
borne in mind that the illumination on a surface varies 

with the square of the distance of the surface from the 
~ source of light also that constructions for more than gen- 
see | eral distances, as well as special sensitivity, involve in- 
i creased cost. The condition of application, for other than 
é general purposes, should therefore be carefully studied 
to obviate as far as possible both excessive operating 
distances and ultra sensitivity. Thus, a general-pur- 
el ashi aaa Ri iEnteishnin en ene pose relay and light source listing at about forty dollars 
limiting functions. A—Moisture-sealed unit for con- may be increased in cost up to at least two hundred 


duit mounting. B—To meet Air Corps specifications. dollars for very special conditions of application. It is 
C—With a special actuator pivoted and arranged to meet 


: : , " 
specification needs. Continued on p. 196 
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Metal Rectifiers 


Otfer Flexible Power Supply 


ETAL rectifiers are assemblies of round or 

square plates of metal or discs, at least one 

side of which, or one of the pair of discs com- 
prising a rectifying element, is treated to provide a 
metallic oxide or sulphide surface, or is coated with a 
film of metalloid such as selenium. The resulting in- 
terface is characterized by asymmetrical resistance— 
or in other words, it rectifies. All are available with 
protective varnishes or baked lacquers resistant to 
moisture and corrosion. 

Asymmetrical conductivity typical of a copper 
oxide rectifier is shown in Fig. 1. At 1 volt, for ex- 
imple, the forward current is about 2000 times the 
reverse current, or in other words the reverse resist 
ince, at this voltage, is 2000 times the forward resist- 
ince to current flow. 


COPPER OXIDE DISC TYPES 


YPICAL assemblies of copper oxide-lead washer 


rectifiers are illustrated on Fig. 2. In these 


assemblies the basic rectifier consists of a cop- 
per disc with a cuprous oxide surface pressed against 
a soft metal contact washer—usually lead. The initial 
assembly pressure is of the order of 1000 Ib. per sq. 
in., but may later be considerably reduced. In the 
‘opper oxide rectifier, current flows readily from the 
oxide to the copper, but with difficulty in the opposite 
direction, 

‘opper oxide discs are available in sizes from 0.09 
to 1.5 in. diam. For heavy current outputs the larger 
discs are used. To facilitate the dissipation of heat 
(which is the major design problem in every metal 
rectifier equipment), the disc assemblies may use in- 
creased spacing, cooling fins (see Fig. 2), or both. 
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Increased heat dissipation can be obtained in large 
production jobs by equipping the assemblies with special 
corrugated fins and using fans or blowers. 

The increased output permitted by improved cooling 
is shown by the following table for several assemblies, 


each incorporating four 1% in. copper oxide discs: 


Assembly Cooling Output 
No cooling fins Natural 3. volt, 0.25 amp. 
35 in. fins, & 

spacing washers Natural 4.5 volt, 0.50 amp. 


Corrugated fins Fan—500 fpm. 


3 volt, 1.0 amp. 
Copper oxide disc assemblies without fins, or with 





With four basic types upon which to 
build a variety of voltage, current, 
wave and other performance charac- 
teristics the engineer-designer will 
find power supplies to match almost 
any dc. product need. Out of the les- 
sons of experience Chief Engineer 
Reinken has developed this discussion 
and viewpoint to simplify the within- 
the-product specification decisions of 
those who rely upon non-vacuum 
types* as well as non-rotating equip- 
ment to supply such power. 


tins but no spacing washers, may be built up to as 
many as 100 discs in a single stack and any number 
of discs may be connected in parallel to secure as high 
an output current as may be required. Similarly, any 
number may be connected in series to obtain high 
output voltages. Copper oxide rectifiers have been 
built to deliver currents of several thousand amp., and 
other units have been built to deliver as high as 15,000 
volt in some instances. 

When operating at full rated output the temperature 
rise of copper oxide rectifiers is 10 deg. C or less. Pub- 
lished ratings of these rectifiers are based on a maxi 
mum ambient temperature of 35 deg. C, but occasional 
operation at 40 or 45 deg. C is permissible. For 
continued operation at higher ambient temperatures, 
these rectifiers are derated 10 per cent in voltage for 
each 5 deg. C above 35 deg. No derating is made for 
current. 

In low ambient temperatures (20-40 deg. below zero 
F), the rectifier resistance increases materially and 
creased ac. voltage will be required to obtain full out- 


*“Electronic Rectifiers Supply De. For Many Within-The- 
Product Needs” April 1943. 
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put. There is therefore, no limitation on operation 
in extremely low temperatures, excepting some de- 
crease in efficiency. 

Under the most favorable conditions, copper oxide 
rectifiers may attain an efficiency as high as 85 per 
cent in 3 phase full wave bridge circuits, and 65 per 











AMPERES 














Fig. 1 ASYMMETRICAL conductivity of 11% in. diam. 
copper oxide disc rectifier at 20 deg. C. Note that 
at one volt the forward current is about 2000 times the 

reverse Current. 


cent in single phase full wave circuits operating into 
resistive loads. With use, there is an increase in for- 
ward resistance, and a decrease in backward resistance. 
The greater part of the change in forward resistance 
occurs during the first few months of use, and the rate 
of change decreases with use. On typical life test runs, 
the output voltage (with fixed input voltage and fixed 
resistance load) decreased 5 per cent in the first year, 
2% per cent in the second year, and 114 per cent in 
the third year, and practically no change from then on. 
Fan cooled rectifiers will drop more than this, how- 
ever, because of the increased current density. 

Aging will result in increased temperature rise, as 
well as in decreased output, but manufacturers’ rat- 
ings and recommendations are based on fully aged 
characteristics. So far as is known, there is no limit 
to the life of copper oxide disc rectifiers. 


COPPER OXIDE PLATES TOO 


M JRE recently developed, copper oxide recti- 
hers of the plate type, (Fig. 3.) differ from the 


disc types in that much larger areas, oxidized on both 
sides instead of only one side, are used. Instead of 
soft metal contact washers, the plates are electro- 
plated with a contact metal and connection is made 
to this plating by means of long spring clips along the 
edges. Positive connection is made to the mother 
copper at a small area cleared of the oxide surface. 
This contact area is concentric to the mounting hole. 

Chief of the advantages of the new plate type over 
the older disc type, is the elimination of the need for 
extremely high assembly pressures, and the consequent 
elimination of any possible loss of good contact as a 
result of thermal expansion and contraction. This 
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OTABLE variety 

of shape and 
form as well as size is 
obtainable with cop- 
per oxide disc assem- 


blies 


Fig. 
‘Peedi oxide plate 


types are electro- 

plated on both sides. 

Thus connection is 

made to the oxidized 

areas by means of long 

spring clips at the 
edge. 


construction permits the manufacture of large plates, 
coated on both sides, and is especially suited to heavy 
current industrial rectifier equipments. Efficiency and 
performance are the same as for the original copper 
oxide disc type. 

The largest size plate, 43g x 12 in., has an active 
surface equivalent to 70 of the 1% in. discs. Four 
of — plates in a self-cooled single phase rectifier 
may be rated at 3 volt 18 amp., (which, it will be noted, 
is approximately 70 times the current rating of an as- 
sembly consisting of four 1% in. discs). 

Plates are normally used a 3-phase rectifier cir- 
cuits. A basic 3-phase rectifier consisting of 6 plates, 
would be rated at 3.5 volt, 23 amp. if natural cooled, 
and 6 volt, 37.5 amp. if fan cooled at 500 fpm. 

\s in the disc type, the forward and reverse re- 
sistances increase with decreasing temperature. There 
is no limit to the lowest ambient temperature at which 
copper oxide rectifiers may be successfully operated, 
but at ambients of 20-40 deg. below zero F the increase 
in resistance is substantial, and it will be necessary to 
increase the ac. input voltage to obtain the same dc. 
voltage as at normal temperatures. At such abnormal- 
ly low temperatures the increased forward resistance 
necessarily implies some loss in efficiency. 

Plate assemblies are built in single or double rows, 
with usually not more than 40 plates in a single row, 
and a total of not more than 68 plates in a double row. 
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Any number of such assemblies may be connected to- at 25 amp., which shows that the current rating may 


gether in series or parallel to obtain high voltage or be multiplied by 7 if adequate cooling is provided. 
. high current outputs. Sometimes, a number of sec- Even for convection-cooled rectifiers considerable 
tions, each fed from separate transformer secondaries, output may be obtained from a single assembly. <A 
are connected together for large outputs, but separate single stack measuring 10% x 1214 x 14 in., weight 
secondaries are not essential. See Figs. 4+, 5 and 6 58 Ib., is rated at 13 volt 100 amp. without fan cool- 

for types of equipment using copper oxide rectifier. ing for example. 

The operation of such fan-cooled rectifiers at high 
COPPER-SULPHIDE MAGNESIUM RECTIFIERS current densities requires the movement of consider- 


EKPENDING for their basic action upon the fact 

that current will flow readily from the copper 
sulphide disc to the magnesium disc, rectifiers of this 
third type offer another variation, Fig. 7. When 
the magnesium is positive with respect to the copper 
sulphide little current will flow. 





From a design standpoint the outstanding character- 


1 
1 


istic of the Cu-S-Mg rectifier is its unusually small 








Ys size compared to the available output. This is achieved 
lety by operation at high current densities and high oper 
and . ; 
aces ating temperatures. Commercial units are operated 
cop- at temperatures as high as 130 deg. C (266 deg. F). 
se¢m- 
plate 
ctro- 
des 
lized , ; ; 
lene Fig. 5 Mobile rectifier unit for starting aircraft engines 
tne 
Fig. 6 HARGER for industrial batteries. Three separate cir- 
cuits with individual amp.-hr. meters and automatic 
cut-offs. Complete unit shuts down when last charge has 
been completed. 
ites, 
PAV) 
and 
pper 
ctive ? 
our Fig. 4 MALL self-cooled unit, output 9 volt 40 amp., for 
tifier cathodic (anti-corrosion ) protection. Wacerproof case 
ted. for outdoor mounting. 
ds 
but for maximum life an operating temperature of 
cir- 85 deg. C is recommended. Fig. 8 shows typical per- 
ates, formance characteristics of a heavy-duty industrial 
oled, unit incorporating Cu-S-Mg rectifiers. 
For unsually high current or high voltage outputs, 
re- the use of separate transformer secondaries is recom- 
here mended. A common secondary may be used with two 
vhich rectifiers in parallel, provided each unit is rated at 90 
ated, per cent of its rating when used alone. For series 
rease operation, separate transformer windings are recom- 
ry to mended. 
e de Substantial outputs may be obtained from a single 
rmal- rectifier assembly, particularly if fan cooling is used. 
tance For example a three phase rectifier assembly measur- 
ing 10 x 12 x 14 in. and weighing 31 Ib., is rated at 
rows, 18.2 volt, 175 amp. when fan cooled at 850 cfm. The 
row, same stack, convection cooled (no fan), would be rated 
row. 
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able air volumes. An interesting solution to this prob- 
lem is shown in Fig. 9 which illustrates a_ rectifier 
fan assembly. 

An unusual characteristic of these rectifiers is that 
of “self-healing”. Over-voltage may puncture the rec- 
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Fig. 7 Essential components of a typical copper-sulphide- 
magnesium disc rectifier. 


Fig. 8 Performance curves of equipment using copper-sulphide 
magnesium rectifiers. 
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tifying film, but provided the puncturing voltage was 
not unreasonably high, and not of long duration, re- 
duction to normal operation voltage usually restores 
the film and normal operating characteristics. This 
phenomenon is analogous to that exhibited by the old 
wet electrolytic condenser which was also self-healing. 


SELENIUM RECTIFIERS ARE COMPACT 


ECTIFIERS of a “one-piece” type are based on 

a supporting disc of steel (or aluminum), coated 
with selenium, and further coated with a low resist- 
ance alloy. Rectification takes place at the interface 
between the selenium and alloy coating. The single- 
piece disc feature permits the successful use of rel- 
atively low assembly pressures with leght spring contact 
washers. 

There are a number of basic disc sizes ranging (in 
one manufacturer’s line) from 34 to 43 in. diam. 
By variation of the spacing between discs, the addition 
or omission of radiating fins of various sizes, and the 
use of fan or natural cooling, over twenty elemental 
“disc classes” are available from which stack assem- 
blies may be developed. The number of discs in a 
stack ranges from 1 to 40 if radiating fins are not used, 
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and up to 28 if fins are used. Stacks can be supplied 
without mounting brackets, with bracket on end (for 
smaller stacks only), or brackets on both ends. 

Ratings are based on a temperature rise approx- 
imately 40 deg. C above ambient temperature, and a 
maximum working temperature of 75-85 deg. C. For 
intermittent operation considerable current overloads 
are permissible since the basic limitation is the work- 
ing temperature. 

Selenium rectifiers are quite compact, particularly 
when fan cooled. Three stacks each measuring about 
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Fig. 9 


OMPACT rec- 

tifier assembly 
with built-in fan 
to step up permis- 
sible current den- 
sities without 

overheating. 


Fig. 10 


POWER supply 
unitrated6volt 
4000 amp. for elec- 
troplating. Of the 
selenium type this 
rectifier includes 
built-in fan cool- 
ingand convenient 
panel controls. 





12 in. long and 434 in. diameter, and weighing about 
14 lb. each, will deliver 500 amp. at 6 volt when fan 
cooled at 200-400 fpm. 

In three phase circuits efficiencies up to 85 per cent 
may be obtained, and in single phase up to 65 per cent 
may be anticipated. 

As for other metal rectifiers, the selenium type can 
be designed for natural cooling with or without radi- 
ating fins, or for fan cooling. The latter method, par- 
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ticularly for units requiring outputs of over one kilo- 
watt, permits economy in size and first cost. Further- 
more, by, providing a generous air supply it is pos- 
sible also to provide an overload margin in the recti- 
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Fig. 11 (UiRcuITS common to metal rectifier practice. Notable 
flexibility is possible and thus those indicated are but 

a few of the many specification alternatives. A—single 

phase half wave. B—single phase full wave center tap. 

C—-single phase full wave bridge arrangement. D—single 

phase full wave voltage doubler. E—three phase full 

wave center tap. F—three phase half wave. G—three 

phase full wave bridge arrangement. 
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her rating. If natural cooling is used, the flow of air 
can be accelerated by designing the housing to pro- 
vide a “chimney” effect. Such designs result in a 
marked increase in cooling—even over stacks com- 
pletely exposed to free air, as is shown in the follow- 
ing comparative table: 
Full Load 

Location of Rectifier Temperature Rise 

Average cabinet, perforated top and 


RU is ooh Bian os eee 37 deg. C 
Stack in free air (no enclosure) .... 32 deg. C 
Chimney-type enclosure ........... 26 deg. C 


Continued field and laboratory tests to date have 
revealed no physical or chemical change with use and 
there is apparently no limit to the life of the selenium 
rectifier. 

There is a change in electrical characteristics with 
use and this is observed to be an increase in both for- 
ward and reverse resistance which reach stabilized 
values at some time during the first 5000-10000 hr. of 
use. After this stabilization, which is accompanied 
by a decrease in output voltage of about 5 per cent, 
no further change takes place. Equipment manufac- 
turers using selenium rectifiers usually rate their 
equipments on the basis of the final stabilized output. 
Similarly, fan cooling design must provide sufficient 
margin to take care of the increased temperature rise 
accompanying the forecast increase in forward resist- 
ance. See Figs. 10 and 11. 

Although published catalogs sometimes tabulate 
“standard” stacks or assemblies, it should be remem- 
bered that all manufacturers of metal rectifiers are pre- 
pared to design and recommend assemblies to match 
any specific requirements. An inquiry for information 
usually brings a detailed questionnaire or specification 
sheet, from which the manufacturer can work out suit- 
able designs. 

Manufacturers’ recommendations take into account 
such factors as the required output voltage and cur- 
rent, type of load (resistive, inductive, battery), avail- 
able power supply, type of duty (continuous or inter- 
mittent), ambient temperature, etc. Final technical 
recommendations usually include physical and elec- 
trical data on suggested rectifier assemblies, required 
transformer voltages, and minimum air volume or vel- 
ocity if fan cooled. 

Illustrative material has been included through the 
courtesy of Benwood Linze, Federal Telephone and 
Radio, General Electric, W. Green Electric, P. R. 
Mallory and Westinghouse Electric & Mfg. com- 
panies. 


RADIO PLANNING BOARD SOON 
I:stablishment of a Radio Technical Planning Board to 
guide developments in the radio field after the war is 
expected shortly. The board, sponsored by the Institute 
of Radio Engineers and Radio Manufacturers Associa- 
tion will function as a technical advisory body to Gov- 
ernment agencies and to industry on radio, television 
and frequency modulation. Other engineering societies 
and trade associations are cooperating. 








You 


L. H. CAMPBELL, JR., Chief of Ordnance, Army 
Service Forces— 

“Not only do the high-velocity 75-mm. guns in our 
M-3 medium tanks far and away out-range the best the 
Germans have, but we can fire this high velocity 75- 
mm. gun when the M-3 tank is in motion, which is 
more than any enemy tank, whatever its size, can do. 
We fire our main armament in tanks when the tanks 
are in motion regardless of speed and hit the target. 
Despite the pitch of the tank, the stabilizer keeps the 
gun barrel at a fixed elevation and the target within 
focus of the gunner’s telescopic sight. The gunner can 
fire quickly and effectively making only slight manual 
adjustments when necessary. The new control gives 
American tanks another great advantage. A tank that 
must come to a dead stop to fire accurately itself be- 
comes an excellent target for enemy airplanes and ar- 
tillery. Since American tanks can be always in motion, 
they make difficult targets.” 


JAMES H. RASMUSSEN, Commercial Manager, 
Crosley Corp. (in an open letter to distributors and 
dealers )— 

“The question of factory branches vs. distributors 
has long been a highly controversial subject in the radio 
and appliance industry. It is now in the spotlight be- 
cause of recent action by several major manufacturers. 
It is not a new subject to our organization. We have 
operated branches in several sections of the country 
for more than twelve years. It is our considered opin- 
ion that independently owned and operated distributor- 
ships will deliver a better overall service to the trade 
and to the consumer for several reasons. Many of our 
distributors have already told us of their postwar plans 
which include even better service to the trade and con- 
sumer and more efficient and economical operation. We 
feel that there will always be a place in American 
business for progressive independent distributors who 
have the foresight and the ability to successfully meet 
the ever changing conditions of our industry. We at 
Crosley believe in their future and shall direct our 
merchandising policies accordingly.” 


DONALD M. NELSON, Chairman, WPB— 

“A year ago, when we were still a long way from 
maximum war production, each month showed substan- 
tial increases over preceding production periods. Since 
then, the gains have brought us closer in some cate- 
gories to levels of production where additional increases 
are harder to get. Production is still going up, but the 
rate of climb has lessened. Now even relatively small 
additional gains on some items can be obtained only by 
efforts far more intensive than anything in our previous 
experience. To use a figure of speech, America is now 
in the stratosphere of production, and to reach higher 
altitudes requires supercharging. I do not believe there 
is any limit on the altitude which this nation can and 
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° Selected comments by in- 
dustry men or other well- 
£0€. £ known citizens and some 


government authorities. 


will reach in industrial development but we are not 
likely to maintain monthly numerical increases in war 
production as large as those we have had in the past.” 


JOSEPH B. EASTMAN, Director, Office of Defense 
Transportation— 

“Conventions, even small conventions, produce con- 
centrations of passenger traffic which severely impair 
the ability of the railroads and bus lines to provide ade- 
quate passenger service for military and essential war 
business travel. The passenger transportation problem 
is now so serious that I feel obliged to renew and reit- 
erate, in the strongest terms, my request for cancella- 
tion of all such gatherings. I must say to all organiza- 
tions still intending to hold conventions this vear that 
their cooperation in our travel conservation program is 
urgently needed to help alleviate a very difficult pas- 
senger transportation situation. That is why I ear- 
nestly request them to reconsider their plans and cancel 
their meetings. By doing this of their own accord, on 
their own initiative, they will be acting in true demo- 
cratic fashion and will be helping to avert the necessity 
for imposing a system of restrictions on the free move- 
ment of people that would be foreign to tradition.” 


SUNSHINE GENERATOR TESTS 
MILITARY CAMERAS 





HAT aerial cameras sup- is testing time greatly re- 
plied by the Folmer duced but an “absolute 


Graflex Corp., to the mili- 
tary services may be com- 
pletely light-tight to all 
various wave lengths of 
spectral energy, this 15- 
lamp simulated sunshine 
generator has been integrat- 
ed with the production and 
inspection schedule. Not only 
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check” on the light-tightness 
of camera boxes and bellows 
is provided. The so-called 
generator is a product of 
Hanovia Chemical & Mfg. 
Co., and produces a close 
equivalent of summer noon- 
day sunshine in the latitude 
ot Washington, D. C. 
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Within this vapor-proof, automatic mechanical refrigera- 
tion cabinet is an enclosed vacuum chamber with air space 
completely surrounding it, so that high-altitude tests of all 
kinds may be made without disturbing the refrigeration 
equipment. Above the vacuum chamber a coil is mounted 
to take care of complete pull down including mass load, 
heat leakage, etc., of the cabinet itself. In addition, the 
interior of the altitude chamber is equipped with a coil and 
a forced air unit so that any heat dissipation from motors, 
etc., may be carried away in the refrigerating system. An- 
other feature of the vacuum chamber design is the floating 
glass seal which is mounted on the main refrigerator cabi- 
net door, pivoted at the center and floating on spring bolts 
so as to maintain perfect alignment upon closing and to 
give freely under vacuum pressure. The seal of the vacuum 
chamber is made at the time the refrigerator door is latched. 
With the vacuum-sealed-glass-mounting principle the in- 
terior of the vacuum chamber can be dehydrated with the 
overhead coil and then sealed previous to pre-heating for 
obtaining low relative humidities. 





Westinghouse Elec. & Mfg. 
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Pacific Enterprise Products 


Made in four different styles to accommodate mag- 
neto, battery, and ignition engines, together with 
several styles of cranking cutoff control this auto- 
matic diesel engine starter and control uses a high 
torque, synchronous motor obtaining ac. power from 
the engine battery through a vibrator type converter. 
The time cycle remains constant from 60 per cent to 
battery voltage. A selective control switch provides 
for both manual and automatic control; a parallel 
protection offers means of opening the magnetic 
switch on the generator in case of engine failure. 
Engine safety controls cut out oil pressure failure, 
water temperature and other safety-protective de- 
vices, by automatically removing them from the cir- 
cuit during starting period. If engine is shut down 
by these, a signal light indicates, ‘‘cutout, fail’’. 
Overcranking protection gives five cranking cycles. 
If unit fails to start after five times, the control stops 
further cranking and lights signal light, ‘‘start, fail’’. 
An auxiliary fuel supply provides power to operate 
auxiliary fuel pump during starting. Also included 
are ignition circuit or fuel supply control and auto- 
matic choke during starting and warm-up period. 


Walnut size searchlight to aid 
sea rescues. These 1,500 can- 
dlepower lights are packed 
with the rubber life rafts with 
whichall ocean-flying military 
aircraft are now equipped and 
one of the lamps is worn by 
each map of the crew should a 
plane be forced down at sea. 
They have a theoretical maxi- 
mum visibility of 60 nautical 
miles. The light fits on a band 
around the head, like a miner’s 
cap, so the individual may 
haveboth handsfree tohold on 
in rough weather. The six watt 


lamps are wired to a small 
hand-cranked generator which 
is included in the raft equip- 
ment to supply power for 
radio. They can also be flashed 
as signal lamps by means of a 
“trigger switch’’. Radio sig- 
nals may be relied upon to an 
accuracy of location of about 
twelve miles. The light pro- 
vides the final pick up. One 
half of the lamp bulb is sil- 
vered to provide a reflector. 
If burned all night long, one 
of the lamps would last about 
ten nights, or 100 hr. 
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Aldrich Pump 





For testing of circraft and indus- 
trial relays in proauction. This 
precision instrument has no wires 
or external connection clips. Re- 
lays to be tested are inserted on 
the carriage, which moves- up 
and down. The carriage can be 
arranged to take almost any type 
of commercial relay and when 
fitted the motion of the lever is 
directed upward into the contact 
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Important among the features of this vertical triplex pump 

is that it combines the high efficiency of the positive displace- 

ment type reciprocating pump with the flexibility of capacity 
and compactness in space requirements of the centrifugal 
type, without requiring the use of variable speed motors for 
effecting changes in pump output. The latter performance 
is accomplished by changing the pump stroke, which may 
be controlled automatically or manually from any desired 
remote point. The pump is driven by a 25 hp., 2400 rpm. 
constant speed motor, through double reduction gearing, to 
produce a pump crankshaft speed of 260 rpm. The pump is 
built in standard sizes ranging from 15 to a present maximum 
of 100 hp., and utilize standard 1750 rpm. motors. Each 
pumping unit is completely assembled with its motor, and 
embodies its own self-contained stroke control and pressure 
lubrication system, which is adapted for regulation by any 
standard make of air pilot type automatic controller respon- 
sive to changes in level, pressure, temperature, flow, etc. 
The user need only to connect control air tubing from the 
automatic controller to the air operated serve-motor supplied 
with each pump as standard equipment. Every important 
bearing point in the mechanism is automatically and con- 

tinuously lubricated by oil pressure supply thereto. 





Nedco Div., Lintern 


Weighing slightly less than 8lb.; this sander operates 
quietly without bounce or chatter. Due to skillful 
balance, either one or both hands may be used by the 
operator without discomfort. Heavy-duty, snap- 
action switch. The hardwood handle is so shaped as 
to contribute to tireless operation. The low center of 
gravity distributes pressure evenly to all parts of the 
working surface. The entire case is arranged to pre- 
vent heat travel through the metal. 


T2leviso Products 


box which effectively shields the 
operator from connection to high 
voltage at all times. The electri- 
cal circuit is so arranged to dupli- 
cate actual field conditions by 
virtue of complete variable con- 
trol of field current so that a 
complete and universal test may 
easily be made. The instrument 
is especially useful for balanced 
relays where the current through 


each coil must be identical. It is 
possible by means of a balance 
control to upset or create a bal- 
anced condition. Acomplete com- 
plement of meters are furnished, 
one total current meter and two 
individual current meters. The 
instrument is mounted on stand- 
ard relay rack panels and a spare 
panel is featured at the top of the 
cabinet for accessories. 
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Here is a commercial installation of a 
new mass spectrometer, a highly ac- 
curate tool for quantitative analyses. 
In the center rear is the electromag- 
net which produces the uniform mag- 
netic field in which the spectrometer 
proper is placed. To the left of the 
magnet is the inlet apparatus for in- 
troducing the gas and liquid materials 
into the instrument. In the right fore- 
ground are the operator’s table, the 
control panels and equipment cabi- 
nets. The cabinets house the auto- 
matic recording apparatus, the auto- 
matic mass marker, and the power 
supplies with control circuits which 
furnish voltages to the mass spec- 
trometer and electromagnet. The mass 
spectra are recorded photographically 
on sensitized paper in a recording os- 
cillograph. Individual records are 
normally 2 to 4 ft. long and may be 
removed and developed separately. 
The speed of recording is such that in 
general an octave of mass units may 
be recorded every 314 min. The oscil- 
lograph records four traces of differ- 
ent sensitivities. The mass marker 
automatically places a mark on the 
photographic record of the mass spec- 
trum at predetermined mass values. 
The voltage which furnishes the ioniza- 
tion potential to the mass spectrom- 
eter is adjustable over a wide range. 
Standard ionizing current can be 
maintained above 8 volts, permitting 
appearance potential curves to be ob- 
tained. The positive ion accelerating 
voltage normally is automatically 





varied, or it may be adjusted manu- 
ally so that visual readings may be 
taken on an indicating meter. The in- 
strument will resolve ions one mass 
unit apart to mass 150, as normally 
adjusted. It is possible to record 
automatically a range of masses of 
three octaves without resetting the 


Consolidated Eng 


are operated under conditions which 
insure long life and in addition, auto- 
matic devices have been employed to 
open immediately the proper circuits 
and so avoid damage to the apparatus. 
The instrument operates from a 4.5 
kva. 110-220 volt, single-phase light- 
ing circuit. Water and illuminating 





magnetic field. All electronic tubes gas are also necessary to operations. 


Solving the problem of grinding 
straight-line, square and beveled 
ends and edges of certain hardened 
armor plate patterns, this heavy 
duty grinder is of all-welded con- 
struction. Available with a 10 in. 
diam. segmental abrasive chuck 
driven by a 7% hp., 1800 rpm. mo- 
tor or a 14 in. chuck driven by a 10 
hp. motor at 1200 rpm. The grinding 
unit has 90 deg. angular adjustment, 
45 deg. below and 45 deg. above 
horizontal, with adequate vertical 
and horizontal adjustment to com- 
pensate for angular setting. The an- 
gularity is indicated on a quadrant 
scale. Angular and vertical positions 
are secured with positive locking 
clamps and end adjustment of the 
motor unit is held to position through 
spring pressure friction to permit 
continuous feeding of wheel into the 
work. The grinding unit is drawn 
back and forth along the track by a 
power feed reversing cable drive. The 
cable drum is driven by a \% hp. 
1800 rpm. motor. Length of travel 
is controlled by contact of the grind 
ing unit with adjustable throw col- 
lars upon a shifting rod extending the 
length of the tracks. Three standard 
rates of feed are 4 ft., 64 ft. and 8 ft 
per min. A coolant tank and pump 
with 14 hp. 1800 rpm. motor are at 
tached to and travel with the grind- 
ing unit. The grinding and feed mo- 
tors are controlled through push 
buttons and magnetic contactors 
with thermal overload relays and 
undervoltage release. 








Vonnegut Molder 
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Thermex Div., Girdler 


For cutting slots for binder bars in forged air- 
craft cylinder heads. The slots are angularly ar- 
ranged on three fin sections and all three slots are 
cut at one time, the work cycle being as follows: 
With the part located on a master locating plate 
and clamped on the fixture table, the starter but- 
ton is pressed and the tools advance into the work 
and feed to the full depth of 2% in. When the full 
depth is reached, the table automatically moves 
lengthwise and feeds the work against the tools 
for the entire length of the cut. At the end of this 
lengthwise cut, the tools automatically retract 
and the cycle is complete. The finished part is re- 
placed by another part, clamped in exactly the 
same position from which the finished part was 
removed. The starter button is pressed and the 
cycle is repeated with the table moving in the 
opposite direction for the lengthwise cut. This 
brings the table back into the position from which 
it originally started and eliminates the need for 
resetting the table between each cut. The spindles 
are high-precision, high-speed, ball-bearing type 
and are driven by V-belts from individual, 
dynamically-balanced spindle motors. Each spin- 
dle is operated by an individual hydraulic cycle 
and all three spindles are geared for simultaneous 
operation. The fixture tableis hydraulically oper- 
ated for the traverse feed stroke and fides on 
hardened and ground ways with a heavy center 
guide. The column of the machine carrying the 
three units also houses the piping and other hy- 
draulic equipment. The coolant pump is mounted 
on the base and coolant is contained in the front 
part of the base. There are three controls on the 
column for the infeed of thé tools, for the forward 
and backward feed movement of the fixture table. 


Snyder Tool & Eng. 


Plastics, or almost 
any other non- 
metallic materials, 
can be heated uni- 
formly throughout 
and quickly with 
this high frequency 
equipment. Pre- 
heating and mold- 
ing time cycles are 
reduced by approxi- 
mately 75 per cent 
in most instances 
as the material is 
raised to molding 
andcuring tempera- 
tures in a matter of 
seconds. All coils, 
tubes, controls, etc., 
are housed within a 
compact safety 
cabinet, certain 
models of which are 
portable and 
mounted on casters. 
An averaged work- 
man can be trained 
to operate the larg- 
est units, simplest 
units have single- 
knob control. The 
machine is semi- 
automatic and has 
one meter. Capac- 
ities range up to 
300 kw. per hr. 
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Televiso Products 


Aircraft autosyn motor voltage calibrator and polarity 
indicator for use in manufacture and production tests, as 
well as by military inspection stations and repair depots. 
This instrument operates by the insertion of the autosyn 
motor in the frame; no clamps are required, al! fits are held 
to 0.001 in. The positioning arm is then slipped over the 
rotor shaft which ordinarily receives the indicating pointer. 
To check calibration, the positioning arm is set at 90 deg. 
or center scale by letting the spring arm snap into position. 
The unit is then connected to a vacuum tube voltmeter and 
a source of 400 cycle power. The standard autosyn is then 
rotated by means of a knurled thumb screw until the vac- 
uum tube voltmeter reads zero. To check calibration the 
positioning arm is lifted from the center scale position and 
moved clockwise or counter-clockwise one position. Each 
position from center is equal to 10 deg. with an accuracy 
of plus or minus 3 min. The vacuum tube voltmeter then 
reads voltage deviation from standard and can be checked 
progressively every 10 deg. after balance to zero is made. 
The unit is furnished with or without power supply and 
vacuum tube voltmeter. All pin positioning tolerances are 
held to plus or minus 0.0002 in. 
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Cc DESIGNS FOR MILITARY AND CIVILIAN NEEDS 


Equipped with a horizontally moving slide carrying 
a rotary actuated table this vertical single spindle 
milling machine for the contour milling of the inside 
of crankcases operates through a definite cycle which 
is completely controlled by a combination of elec- 
trical and hydraulic control units. The operator con- 
trols the machine through a conveniently mounted 
push button panel. Hydraulic equipment is located 
adjacent to reservoirs built integral to the machine, 
and flexibility of rate for feed and rapid traverse is 
accomplished through dial settings which are located 
on specific hydraulic units. All electrical functions 
are controlled from a master control panel mounted 
in an accessible position to the machine column. The 
machine is equipped with a nine station pot type 
fixture that holds either the front, center or rear aero- 
plane engine crankcase section during the operation 
of rough or finish form milling the inside contour. 
The spindle head is driven by a 20 hp., 1200 rpm 
motor through V-belt reduction drive. Spindle 
speeds are varied through pick-off gears which are 
changed by removing the cover located on the left 
hand side of the head. 
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Davis & Thompson 





Utilizing the standard 
continuous balance 
electronic principle this 
indicating potentiom- 
eter uses no conven- 
tional galvanometer. 
Precision readings are 
made possible by the 
use of a rotating scale, 
over 28 in. in length, 
graduated to permit 
readings to within one 
part in 2400. This scale 
is power driven and can 
travel through full 
range in less than 10 
sec. The indicator can 
be used with any num- 
ber of individual 
key switches, in same 
manner now employed 
in manually balanced 
instruments. 





Brown Instrument 


. F Air Associates 
Developed with particular consideration to- 
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ward future radio communication require- 
ments of Civil Aeronautics Administration op- 
erated airport traffic control towers, this 50- 
watt ultra-high frequency transmitter and a 
similar unit for operation on low frequencies 
combine features for today and tomorrow. 
External appearance of the two transmitters 
is identical. The ultra high frequency unit has 
a range of 126-132 mc., whereas the low fre- 
quency unit has a range of 200-400 kc. The 
two lower racks of each transmitter are inter- 
changeable and contair the power supply and 
modulator. The two top racks of the trans- 
mitters are the same size, and by removing the 


two racks from the low frequency unit and re- 
placing them with the two racks designed for 
the high frequency transmitter, the former is 
thus converted for ultra high operation. Two 
crystals are provided with each transmitter, 
one active and the other ready for instant 
service should the active one fail. Hinged 
doors on the three top racks are provided as a 
protection to the tuning adjustments. Special 
cooling blowers are an integral part of each 
rack to insure adequate cooling of tubes with 
filtered air drawn through a glass wool filter in 
the bottom rack and discharged through open- 
ings in the top rack. 
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Tuning 


ARIOUS means for producing resonance or 

near resonance in electronic circuits as well 

as for controlling or presetting such circuits 
and devices for local or remote operation under pre- 
determined conditions through some manual or auto 
matic action have been developed. 

In the simplest forms of tuning control for electronic 
devices, conformity with desired frequencies is secured 
by variations in capacitance or inductance through 
rotary or linear movements of some of the parts. In 
all such methods, however, the control mechanisms 
have been developed merely as auxiliaries which in no- 
wise affect the fundamental principles. 
devices are merely local or 
selecting control 


Hence such 
remote positioning or 
mechanisms regardless of their 
special applications to electronic tuning on simple basic 
principles and also to such cases wherein critical ad 
justments may be made for relay action in various 
manners. 

Such mechanisms may be of mechanical, electro 
mechanical, or electrical types as in purely pretuned 
devices. Many of them have been developed and used 
for tuning radio receivers and transmitters. 

One of the simplest mechanical methods of elec- 
tronic tuning is to rotate the movable plates of a 








YPICAL, dual permeabil- 

ity-tuned coil. A—lIron 
cores. B—Spring separating 
the cores. C—Molded 
phenolic spacing sleeve. D— 
Coils wound on a fiber tube. 
E—Spacing nut which, if 
conjunction with B, holds 
cores a fixed distance apart. 
The imput coil is tracked 
with the oscillator by vary- 
ing the adjustment of E in 
relation to holding stud F. 
G—Fiber tube coil support. 


variable condenser through desired angles. The 
manual mechanisms developed for this purpose vary 
from the familiar knob and dial to somewhat more com- 
plicated push button mechanisms. 

In certain electrically-connected, pre- 
calibrated tuned circuits replace the usual variable con- 
denser tuned input and oscillator circuits. Mica trim- 
ming condensers, permeability tuned coils, and com- 
binations of mica trimming and permeability tuned 
units are used. By making some of these devices 
variable, gang condensers are dispensed with in the 
present emergency. It is evident that this kind of 
tuning may also be effected by devices for turning ad- 
justment screws in a manner similar to those em- 
ployed for turning variable condenser shafts. In 
certain permeability tuned systems the iron core trim- 
med coils are individually connected in parallel with 
an auxiliary secondary coil coupled to the oscillator 


instances 
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Circuit Controls 





Resonant circuits* may be established 
or approximated within various elec- 
tronic products by means of pre-set, 
selective and variable devices for 
manual or automatic functioning. 
Thus, there are included push buttons, 
motor operations, and manually ro- 
tated shafts as well as fixed-tuned 
circuits incorporating trimming con- 
densers, permeability-tuned coils and 
combinations of the latter two types 
of components. 


PAPAL PP PPL PFI PPP EPP PPP PPP PPP PPP 
plate winding. This coil is resonant to a frequency 
below that desired so when it is paralled by the iron 
core winding the frequency is increased to the de- 
sired value. 

Although either may be used separately, pre-cal- 
ibrated fixed tuned circuits are used in connection 
with the usual variable condenser tuned input and 
oscillator circuits through substitution so that simple 
electric push button or quite similar systems may 
be switched over to simple rotary manual tuning, 
some form of transfer switching being provided for 


the purpose. 


One method of accomplishment is the 
inclusion of the transfer switch in the push button 
selector unit. 

There are, therefore, purely mechanical condenser 
shaft turning devices and electrical contact type pre- 
tuned resonators with a limited number of frequency 
selections, each of which may be substituted for that 
of the other. The motor-operated or stepping-switch 
condenser-shaft turning types belong to the general 
remote electrical control class along with the pre- 
tuned circuits, although they are also used locally 
in much the same manner as the more familiar manually 
operated types. 

The local or remote control of tuning through the 
rotation of the variable condenser shaft is inherently 





* See “Some Basic Resonant Circuit Facts’ August 1943. 
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For The Electronic Product 


a telemetering system. Automatic tuning controls 
are used in some telemetering systems. Stepping 
switches have been used in conjunction with tele- 
phone-type dial mechanisms for automatically select- 
ing frequency ranges in radio equipment, particularly 


in the rapid tuning of radio transmitters. 


MECHANICAL TURNING OF CONDENSER SHAFTS 


OST mechanical devices for rotating variable 
M condenser shafts function by the depressing of 
keys or pushing of buttons. An adjustable index 
pin arrests the rotation of the variable condenser at 


the position of the desired frequency. Thus in the 





~AM and lever system. A—Heart cam held to the tun- 
ing shaft by friction washers (B). C—Roller on the 
end of push button lever D which is forced against the 
heart cam. This causes the cam to turn until the roller 
reaches its lowest point. E 


Locking screw releasing 
friction washers for set-up adjustmerts. 


telephone dial type of manual drive mechanism the 
series of button plungers are attached to a dial plate 
which in turn drives the variable condenser through 
a gear train. The plunger is depressed and the dial 
rotated in a single operation. The electrical output 
is generally stopped by a muting switch while the 
condenser shaft is in motion and is restored when 
the selected frequency is attained. 

Push button and key mechanical frequency selec 
tors usually have latch gates of the ladder types so 
that a depressed button will remain depressed until 
another button is pushed. Means are provided for 
setting shaft actuating members for various angular 
positions with respect to the fixed condenser plates 
for selecting the desired frequency. 

One of the simplest types has the required num 
ber of heart-shaped cams, one for each push-button 
controlled frequency, adjustably mounted on_ the 
variable condenser shaft in such a manner that when 
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DRUMS 








CORK FRICTION 
SURFACE 


FLEXIBLE 
BELT 


RUBBER 
GROMMET 


ARMATURE 


ADJUSTMENT 
SCREW 


MPULSE motor tuning is an intermittent rather than 
continuous operation. Grab, turn and release sequences 
are repeated 120 times per second as long as alternating * 


urrent 1s applied to the coil. A duplicate system pro 


vides for reverse operation 


the roller, mounted on the push-button or key oper- 
ated lever, will cause the condenser shaft to be turned 
until the roller arrives at the lowest point on the cam 
whence the device becomes tuned to the desired fre- 
quency and further rotation cannot result so long as 
the button or key remains depressed. Means are 
provided for temporarily disengaging the respective 
cams from the condenser shaft while adjusting their 
positions for the selected frequencies to be obtained 
by the push button or key controls. 

In plunger type rocker mechanisms, a sector gear 
rotates the variable condenser to the setting of the 
push button mechanism through the action of a push- 
ing pawl on a rocker bar. 

One simple and inexpensive push button actuator 
involves an endless pliant tape or loop member so 
connected between a push-button-actuated short shaft 
and the shaft of the variable condenser that manual 


APACITOR 
split phase 
tuning motor. See 
accompanying 
text regarding 
performance 











Frequency control of electronic products may be 
obtained by rotating or otherwise moving the plates 
of condensers; by mica trimming condensers; by per- 
meability tuned coils, and by combinations of mica 
trimming and permeability-tuned units. 

Precalibrated, fixed-tuned circuits are generally 
limited to a relatively small number of frequencies al 
though they may be adjustable for wider frequency 
ranges. 

Fixed-tuned circuits are adaptable to automatic tun 
ing as by push button and other switching means 


1] 


but are also used, through substitution, with manuall) 


ope rated variable condensers for obtaining a_ wide 
variety of frequencies. 
Mechanical push-button capacity-changing 


able condenser-shaft turning devices are of the local 
tuning class whereas push-button controlled mot 
operated capacity-changing devices, as well as pre 
tuned circuit selecting devices, are of the general re- 
mote control class. 

Remote tuning and control by automatie elect: 
dial and stepping switches may be used for starting, 
stopping, output control and other purposes. 

Tuning motors are generally of the reversibl 


squirrel-cage split-phase and shaded-pole induction 
types, or of the series commutator type. Ratings 
may be of the order of 1/40 hp. at 2900 rpm, with 
thermostatic protection in some instances where over- 
ioad operation may be preferable. 





tuning is easily effected. Variable linear motions 
may also be obtained with the device. 


Motor operated condenser shaft turning devices are 


of the remote control automatic class, although often 
mounted on or near the tuning apparatus to be con- 


SECONDARY TUNED 
BY IRON CORE 
COILS 








trolled. By means of a small electric motor, a fre~ 
quency selector switch or group of selector buttons, 
and a selecting commutator or other device for stop- 
ping the motor (hence the variable condenser at the 
desired frequency point), an electronic device may 
be tuned to a desired frequency quickly and with no 
more manual effort that that required to close con- 
tacts. The output current is cut off during the tun- 
ing cycle and a transfer device changes from manual 
(as knob turning) to automatic operation. The func- 
tion of the motor otherwise is merely to turn the 
variable condenser shaft. Some small motors are pro- 
tected by a thermostatic cutout. 

Such a system therefore usually includes an elec- 
tric tuning motor, a selector switch or group of selec- 
tor buttons, a selecting commutator or equivalent 
for stopping the motor, hence also the variable con- 
denser at the desired frequency point, means for open- 
ing or shorting the output circuit and any other neces- 
sary circuit or circuits, as automatic frequency con- 
trol, during the tuning cycle, and a transfer device 
to change from manual to automatic tuning when 
both of these svstems are emploved. 

It is obvious that tuning by motor or by pre-tuned 
equipment may be used individually. Relays may be 
employed where the distances between the tuning 
devices and their buttons or switches are relatively 
great. Stepping switches are also employed. 

A simple semi-automatic variable condenser tuning 
system embraces a scanning or motor-reversing switch 
operated by a knob concentric with the manuai tun- 
ing knob. The function of the motor is to turn the 


Iron core tuned system based on a combination of trimmer condenser, 
compression tuned, input circuits and iron core tuned oscillator circuits. 


124 


ELECTRICAL MANUFACTURING 


Tr 


PIN USED IN SETTING 
SC FOR DESIRED STATION 


MOTOR ACTUATED SHADED POLE INDUCTION MOTOR 
CLUTCH A 


AFC & MUJING CONTACTS 


STATION SELECTOR SWITCH 

















INSULATED 
BREAK IN 
PERIPHERY 


Motor-tuned autoMatic station selector system. 


variable condenser to a frequency point close to that 
desired so that tuning may be completed manually. 

In another type, the selecting buttons and the stop 
device are combined in one unit with some type of 
mechanical latching at the instant of stop. 

Motor tuned operation may be understood from a 
typical example from which variations may naturally 
be expected. For instance, in a typical motor tuning 
system the tuning motor drives the variable condenser, 
as through built-in reduction gears, to which the 
motor is mechanically coupled during the tuning period 
through a quick-acting clutch. A selecting commuta- 
tor or stop device is mechanically and electrically con- 
nected to the frequency selector push button switch 
and the motor. 

When the motor is not energized its armature is 
held slightly out of the center of the magnetic field 
by a flat phosphor bronze spring forming a part of a 
jack spring switch which is closed simultaneously with 
the clutch through the rotor being drawn endwise 
into the magnetic field as the motor is energized. The 
motor then drives the selecting commutator and the 
variable condenser, the former being directly coupled 
to an extension of the shaft of the latter by means of 
a universal coupling, until a contacting finger rests 
upon a piece of insulation, at the point of desired fre- 
quency, in the periphery of the selecting commutator. 

The motor thus becomes automatically disconnected 
from its drive though the release of the clutch and 
coasts to a stop as the rotation of the variable con- 
denser immediately ceases. 

Selection of the desired frequency is accomplished 
by depressing a button of the frequency selector switch. 
A single circuit switch is actuated by each button re- 
spectively wired to the contact fingers of the fre- 
quency selecting commutator. 

In order that the desired frequency may be selected 
by starting the rotation of the variable condenser 
from any usual position, the motor must drive the 
variable condenser to its limit of rotation and, then 
reverse its direction of rotation in cases where the 
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USH button 
stations of the 
latching type for 
multiple circuits. 








new tuning point has been passed during a previous 
movement, thus requiring a reversible motor and a 
motor reversing switch attached to the commutator 
shaft for that purpose. 

Depressing a button of the frequency selector switch 
closes a single circuit wired to the contact finger of 
the corresponding frequency selecting disc of the com- 
mutator. The motor reversing switch and motor sup- 
ply winding of the power transformer are included 
with the motor in this circuit. 

Because the push button plungers engage a com- 
mon latch bar, the circuit will remain closed during 
the turning of the variable condenser shaft but this 
circuit will be released when another button of the 
group is depressed. 

Motors commonly used for electronic tuning pur- 
poses are of the induction, series wound universal or 
commutator, and the impulse types. 

Induction motors are either of the split phase or 
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the shaded pole type. Phase splitting is accomplished 
either by the use of a capacitor or by the difference 
in inductance or impedance of windings. They are 
of the squirrel cage type. Shaded pole types have 
pole shading coils either in series or in parallel with 
the main field winding. 

The maximum possible speed of all 60-cycle in- 
duction motors in use for this purpose is 3600 rpm.., 
but usually is 300 rpm. or less, the rotor speed de 





ROCKER bar mechanical push button tuner. In this 

four button type locking and unlocking are ac- 
complished merely by twisting the button itself. A— 
Rocker bar. B—Pushing paul. C—Return spring, sepa- 
rating A and B. D—Push button on push rod E. F—As 
for D. H—Sector gear rotating the gang condenser to 
a position corresponding to the setting of the push 

button mechanism. 


pending upon the load. Reversal of the direction of 
rotation in the capacitor split-phase type is obtained 
by shifting the capacitor connections from one set of 
field connections to the other. In the case of the split- 
phase type depending for its operation upon the dif- 
ference in the inductance or impedance of windings, 
reversal of direction of rotation is obtained by con- 
necting its reactance winding from a center tap on 
the field winding across the opposite half of the field 
winding. 

The direction of rotation of tuning motors of the 
bipolar shaded pole type depends upon which tip of 
the main field is being shaded. By means of shading 
coils on both tips, reversal of direction of rotation 
is simply accomplished by means of a double-pole, 
double-throw switch to gain the desired result. 

The direction of rotation of the wound armature 
series connected universal type motor usually requires 
a double-pole double-throw switch but a single-pole 
double-throw switch may be used by connecting a 
center tap from field to armature and switching the 
circuit from one end of the field to the other. 

Impulse type motors consists of an ac. electro- 
magnet with a spring-restrained hinged armature which 
produces rotation of the motor shaft through the 
coacting of an armature actuated belt with a drum on 
a shaft in such a manner as to produce a general 
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A—Remote 


TEPPING switches, relay operated. 
controlled, reset type which may be used with 
simple dial (B) and key unit. C—Rear view of B. D- 
An cleven-point, self or remote-controlled, homing or 
non-homing type, the wipers of which may be stepped 
automatically over the contacts by interrupting the 
Magnet circuits 


ratchet effect, the shaft being turned slightly when the 
armature pulls on the belt but not when the pull is re- 
leased. There are two such drums, electromagnets 
and belts on reversible motors of this class. 

Around each drum is wrapped a flexible belt hav- 
ing a cork friction surface cemented to that portion 
of the belt surrounding the drum. The _ respective 
ends of the belt are connected to the armature of 
the electromagnet and an adjustable screw supported 
by a rubber grommet. The drum is thus turned due 
to 120 impulses per second when operated with 60- 
cycle current. One electromagnet turns the shaft in 
one direction—the other electromagnet turns it in 


Continued on p. 202 
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Lighting Fixture Designers 


Beat the 


ESIGNERS of lighting fixtures have faced and 
overcome the difficult problem of providing 
units to fulfill vital Government and industry 

requirements in a time of critical material shortages that 
have included copper, brass, iron, chromium, cadmium, 


NDUSTRIAL, 
single light source, 

units offered both a 
challenge and an op- 
portunity to the re- 
sourceful _—_engineer- 
designer. A. Use of a 
heat-resistant pressed 
glass reflector finished 

A in high | reflective 
baked enamel on in- 
terior surface offers 
considerable savings 
in sheet steel and a 
simple construction 
eliminated set screws 
and spring wires. 
Shade can be removed 
readily for thorough 
cleaning. B. Plastic 
reflectors of the urea 
formaldehyde type 
provide an unbreak- 
able shade of pleasing 

B appearance and with 
good reflection fac- 
tors.¥, Note ample 

. provisions for needed 
Om ventilation. C. This is 
a war model reflector 

of porcelain enameled 
steel with lamp beam 
spread for use nearer 
outer walls of plants 

to keep light directed 

C down. D. Floodlight 
* unit equipped with 
double wall mirrored 





CUT-OFF glass reflector. The 

ANGLE , silvered surface is 
X hermetically sealed 
4 


to protect surfaces 
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aterial Shortage 


BY STANLEY A. KROLL 
ELECTRICAL ENGINEER 


aluminum, lead, zinc and other various raw materials. 

With the initial restrictions applied to lighting fix- 
tures, the two most important metal groups, copper 
and copper bearing alloys and aluminum and its alloys 
were practically outlawed except that copper could 
be used for certain current carrying parts. The in- 
dustry naturally turned to the next relatively plentiful 
and low cost metal—ferrous materials, to replace the 
more restricted ones. However, it was not long be- 
fore iron and steel and their alloys were placed on the 
restricted lists of the WPB. However the use of these 
materials was not completely stopped but a limit was 





To provide adequate illumination 
during these days of acute material 
shortages has stimulated research re- 
sourcefulness and re-design by those 
engineer-designers who have had fix- 
ture development work to do. The 
urgent need elsewhere for the many 
critical metals formerly used so abun- 
dantly in the construction of fixtures 
placed product designers in a position 
where adequate substitutes had to be 
discovered or developed to provide 
lighting for defense plants and other 
war essential production facilities and 
structures. Things for people have, of 
course, been “out” for many months. 
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established on the weight and gauge of material which 
could be incorporated in any one of several classifi- 
cations of fixtures and the purposes for which the 
material could be used. The types of fixtures in which 
this limited weight of ferrous material could be used 
was limited primarily to the industrial reflector type 
of incandescent lighting units and to two and three 
parallel mounted 40 watt lamp and two parallel mounted 
100 watt lamp fluorescent lighting units. 

The use of many critical metals such as_ nickel, 
chromium and cadmium which were primarily used 
for electroplating was greatly curtailed and paint and 
lacquer finishes have been substituted therefor in many 
applications. 


This discussion will not review all of the types of 
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lighting fixtures which have had to be redesigned to 
conform with the various conservation directives and 
material shortages. It will, rather, describe the changes 
in a relatively few of the more representative types of 
commercial units. 

The industrial type of fluorescent lighting unit is 
made for various wattage lamps and has been generally 
available with from one to four lamps mounted parallel 


one third that of steel, this material was developed with 
a hard, serviceable surface texture which accepted a 
priming and finishing coat of organic paint which, 
when baked under infra-red heat, resulted in an excel- 
lent surface with a reflection factor of approximately 
90 per cent. 

The reduced weight of the reflector has made it 
practicable to support it by two or four points. Manu- 





LASTIC troughs of unit construction serve for either incandescent 


or fluorescent units. A. Here plastic panels of high light trans- 


parency urea formaldehyde type have been combined with molded 
portions of thicker sections to gain structural strength. B. Deep drawn, 
this opalescent lighting fixture mask is approximately 27 in. long and 


94 in. wide and called for a 51% in. draw. C. Single source office typz 


- 


of urea formaldehyde plastic shade requiring adequate ventilation for 
best performance life. 


in one reflector. These units were formerly made with 
a porcelain enameled sheet steel reflector. The shape 
varied between manufacturers and most units had the 
ends closed so that the lower edge of the four sides of 
the unit was in a plane. The lamp sockets were usually 
mounted on the reflector and a backbox of sheet steel 
was provided to house the ballast and wire equipment. 
This entire structure was then suspended in the usual 
manner from pipe stems or other suitable means. 

An analysis of the items forming this unit imme- 
diately indicates that the reflector is not necessarily a 
weight carrying unit and hence the need for the strength 
inherent in the steel reflector is nil. The resourceful- 
ness of research was called upon to develop a substitute 
reflector of non-critical material. The answer was ob- 
tained in the form of a compressed fibrous material 
which was produced in sheets which could be bent to 
the desired shape, could be satisfactorily machined or 
punched to permit sockets and fastening units to be 
applied, could be processed so that it’ would hold its 
shape permanently, could be satisfactorily painted with 
a reflective enamel which would maintain its reflective 
properties in use and could be washed and cleaned 
satisfactorily in service. The production of a material 
which could do all this has made a great contribution 
toward the war effort by releasing thousands upon 
thousands of pounds of ferrous metal for other more 
vital needs. 

In addition to this remarkable weight reduction to 


128 


facturers use various snap or screw devices for this 
purpose which permit the reflector to be removed in a 
few seconds, usually without the. use of tools. This 
means simplified maintenance as the part can be sepa- 
rated from the sockets for cleaning and also serves t 
simplify shipping, the reflectors being packed sepa 
rately and nested to permit economical handling while 
simultaneously reducing the bulkiness of the rest of 
the unit. 

As an indication of the contribution which the non- 
metallic reflector is making toward the release of steel 
to vital war needs, it has been stated that the average 
steel reflector accommodating two 40 watt lamps weighs 
8% lb. and for two 100 watt lamps, 161% Ib. and the 
use of non-metallic reflectors obviously saves 100 per 
cent of this steel. Difficult though it may be to forecast 
exactly how many reflectors of this type will be used in 
1943, a consensus places the average at around 1,700,000 
approximately 25 per cent of which would be for 100 
watt and 75 per cent for 40 watt lamp fixtures. On 
this basis a reasonably fair estimate of the steel which 
will be saved in 1943 is from 7,000 to 9,000 ton. 

The material used in the non-metallic reflector is a 
bent fibrous or pressed-wood sheet. The raw material 
composing this product is clean wood chips which are 
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exploded into fibre under high pressure steam in suit- 





able vats. This material is then processed into board 
form in large, heated, flat-bed hydraulic presses which 
compress the fibres until the proper density and thick- 
ness is obtained. The heat of the presses drives off all 
moisture leaving a dry board which consists solely of 
wood from which the pine oil, turpentine and other 
inflammable components usually found in wood have 
been removed. The resultant product, therefore, has 
a considerably slower combustion rate than wood and 
is also exceptionally resistant to moisture. It has good 
electrical insulating properties for the range of voltage 
and frequency used in lighting fixture work. 

In order to make this pressed-wood into reflectors, it 
must be shaped. This is done by saturating the sheets 
with water so that they will bend around a drum or 
mandrel of the required shape. This apparatus must 
be heated to a constant temperature of about 250 deg. 
F. which drives off the moisture of the sheet. When it 
has dried, it will have assumed the desired shape. The 
material being wood, still retains the working qualities 
of wood and can be readily cut, drilled and painted. 

The second part of the unit which could be redesigned 
was the backbox. It was generally much larger than 
necessary to hide the wiring and ballast. However, 








~~ MI-DECORATIVE fluores- 
“’ cent fixtures and combina- 
tion incandescent and fluores- 

nt have been developed with a 

inimum of critical materials. 
\ Combinatiot inits with 
plastic retlector shades weighing 
14 to 1g as much as glass and 
permitting notably lighter con- 
it. B. Wood 
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frame work anc 
light metal wire-way and sup- 
ports reduced metal require- 
ments tO a minimum in the 


design of this fluorescent unit. 
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with the drive for reduced weight of unit, the ballast 
manufacturers redesigned these accessories so that the 
leads were brought out of the bottom rather than the 
ends. Hence the ballast could be surface mounted, 
exposed if desired, on a much smaller and lighter wire- 
way which only had to be designed to contain the few 
conductors needed to connect sockets, starters and bal- 
lasts to the line. It had only to be structurally strong 
enough to support the lamps, sockets and fibrous re- 
flector, all being notably light. 

Engineer-designers met this problem with zeal and 
resourcefulness. In short order every manufacturer 
who was interested had a model in production. These 
varied widely among themselves in details but all suc- 
ceeded in the ultimate goal—reduction of critical mate- 
rial to a minimum. 

Several progressive manufacturers have gone a step 
further to add an appearance note to their fluorescent 
fixtures so that they may be used in office and drafting 
room where the crudeness of the commercial factory 
type is not quite suited. By providing an exposed 
wooden trim with thin wooden louvres which are hinged 
in an ingenious manner, a light weight unit of very 
pleasing appearance and a minimum of essential metal 
is obtained. 

One highly popular type of industrial incandescent 
lighting unit has been the RLM type of porcelain 
enameled steel reflector which is nominally made in 
deep, standard and shallow dome designs. 

The necessity to darken windows in dim-out areas 
has created the need for very deep bowl reflectors which 
have large cutoff angles. This concentrates the light 
downward with a minimum of light on the walls and 
outside windows. 

These fixtures are of relatively simple construction 
consisting essentially of the reflector which is of drawn 
or spun sheet steel shaped with a neck which surrounds 
the socket and is fastened to the stem or closeup mount- 
ing device. While these units may still be made under 
certain restrictions, the opportunity to reduce the 
weight of steel in them would require redesign of the 
entire unit. A fibrous material cannot be used except 
in the smallest wattages due to the great heat gener- 
ated by incandescent lamps. The progressive com- 
panies have, therefore, turned to the use of plastics and 
glass to replace ferrous metal reflector parts. 


Glass reflectors are of two types—one utilizing a 








silver mirrored surface as the reflecting portion, and the 
other type utilizes a heat-resistant, pressed sheet glass 
with a baked enamel reflecting surface. 

The manufacture of silvered glass reflectors is an 
old industry, this type of unit being used extensively 
before the introduction of surface treated aluminum as a 
reflecting material. Glass reflectors are made in single 
wall and double wall types. The back of the single wall 
unit is silvered and then protected by a paint or lacquer 
or by the electrical deposition of a protective metal. 
Under present conditions, the latter type cannot be 
made in regular production. 

The double wall, internally mirrored reflector is a 
blown piece of glass having an appropriate diffusing 
design molded into the inner wall. The back or internal 





surface of this inner wall is then silvered after which 
the space between inner and outer walls is sealed her- 
metically to protect the reflective surface from deterior- 
ation and tarnishing. 

The use of a plastic material as a reflector with an 
incandescent light source requires a substance which 
will withstand the heat of the lamp without discolora- 
tion, has proper reflection efficiency and can be main- 
tained over a long period of time without loss of orig- 
inal efficiency, shape and color. 

The urea-formaldehyde type of moldipg compound is 
ideally suited to meet most of these requirements. As 
the basic urea-formaldehyde resin is a water clear solu- 
tion which can readily be tinted or colored with suitable 
dyes, it has found a use in the lighting field. It may be 
obtained with a high degree of light translucency by a 
proper choice of tint. This material is easily molded 
and once cured, it hardens into a substance which will 
not soften upon further application of heat. The color 
of the material will not be affected by temperatures up 
to 175 deg. F. and may even be subjected to as high as 
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245 deg. for relatively short periods. Higher temper- 
atures darken the color and accelerate shrinkage result- 
ing in cracking, crazing and warping. This material can 
therefore, be used when proper ventilation is provided 
between reflector and lamp and a certain amount of 
upward transmission of light is permissible. 
Urea-formaldehyde plastics are readily molded into 
designs which act as structural as well as translucent 
members. In this manner, the metal framework re- 
quired for mounting glass, as well as the panes them- 
selves, may be of plastic material integrally molded and 
combined into one well designed, pleasant appearing, 
light weight, easily and economically produced, non- 
shatterable unit. There are certain limitations on the 
dimensions of such units but the future will no doubt 


(y= type fluorescents have 

been extraordinarily popu- 
lar in war production plants 
A. This new fixture not only 
incorporates many familiar fear- 
tures but additional ones, too 
Non-metallic reflector, ballasts 
completely enclosed and a more 
efficient synthetic reflecting sur- 
face than was provided in 
previous models by the same 
company with porcelain on 
steel. B. Simple two-lamp type 


show that much larger pieces can be produced when 
molds can be carefully designed and large presses be- 
come available for use in the production of products for 
people, once again. 

The “old-reliable” member of the translucent mate- 
rial family which has been used in the lighting fixture 
industry since the earliest days is glass. The glass 
molders have revived this art somewhat by producing 
cast glass floor lamp bases, cast glass beam light units, 
an item formerly obtainable principally in porcelain as 
well as metal, and other smaller items such as candle 
cups and bobesches, canopies, crystal columns and 
miscellaneous fixture items. 

The use of blown glass for shades and enclosing 
globes should be mentioned in passing. There seems to 
be very little change in design of the items in this line 
as fixtures utilizing these items inherently contain very 
little strategic metals. Glass enclosing bowls are in- 
herently light in order to obtain minimum weight and 
maximum heat and light transmission. They are 
therefore quite fragile and must be carefully applied to 
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locations where there is little possibility of damage. 
Plastic shades, being non-shatterable, should be substi- 
tuted for glass where there is any possibility of rough 
handling or interference with moving objects. 

While mentioning shades, it is appropriate to men- 
tion a few changes in domestic lighting units before 
the WPB-ordered shut-down came. Here plastics 
were applied to the structural parts of floor lamps as 
well as the shade covering material, thus replacing crit- 
ical silk which has been entirely diverted to the war 
effort. Plastic materials derived from cellulose acetate 
are admirably fitted to this use as they are available 
in thin sheets which may be transparent, colored or 
printed, produced in various textures to simulate many 
products which are no longer available. This type of 


using non-metallic reflectors 
c. Three-unit simplified design 
minimizes critical material 
needs. D. Continuous row or 
individual unit lighting is 
possible with this type. Fix- 
tures are provided with non- 
metallic reflectors of a high 
reflection factor and simplify 
the problem of wiring and 
mounting for continuous rows 
to a notable degree 
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plastic besides being produced in sheet form, is also 
available as tube, rods and molding powder for many 
other applications. 

Another interesting angle of the problem of illum- 
ination is the utilization of all the light which is gen- 
erated by the sources, fluorescent or incandescent. Con- 
siderable research has been done in the last few years 
in the field of recovering waste light which involves 
study of the reflectivity of surrounding surfaces, proper 
selection of color and hue and coordination of bright- 
ness of objects in the field of vision. Insofar as this 
subject has a direct bearing on the design of the light- 
ing system, its discussion is deemed advisable at this 
point as it is a very important method of obtaining bet- 
ter sight, increased production and improved working 
conditions without use of critical and strategic materials. 

A study of the reflection factor of painted surfaces 
show wide variations in the amount of light which they 
reflect. It was found that a “white” surface may reflect 
as little as 30 per cent of the incident light flux while 
the same surface will reflect 85 per cent when coated 
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with a highly reflective paint. Tests have been made 
which prove that there is wide differences in the reflec- 
tion factor of paints of the same color. It is also pos- 
sible to obtain several pastel colors such as cream, buff, 
light gray and light green which have very high reflec- 
tivity. This property is a function of the texture which 
the paint imparts to the surface as well as depth of 
color. It has been found that by proper choice of 
color for walls, ceiling and floor as well as furniture or 
equipment, it was possible to raise the level of illum- 
ination by as much as 100 per cent in several test cases. 

Incidental with the high light utilization obtained 
from an installation of this type, proper positive visi- 
bility may be obtained by adequate contrast in hue be- 
tween various parts of the surfaces within the field of 





vision. 


For example, the ceiling of a room may be 
cream, the walls light green, the floor light gray and 
the furniture blond or buff. This will provide excellent 
visibility as there is an overall contrast which is very 
restful to the eye and will provide continuous comfort- 
able seeing. The colors applied in any scheme should 
be pleasing so that the atmosphere of the room, whether 
it be shop, laboratory, office or otherwise, will be pleas- 
ant, cheerful and easy to live with. 

It must be remembered that the visibility of an object 
is determined largely by the amount of light flux which 
reaches it. If walls, ceiling and floor absorb large 
amounts of the light which leaves the source, these 
lumens are lost and can never reach the object. How- 
ever, by finishing these surfaces with coatings of high 
reflection factor, they throw back a large portion of the 
light incident thereon. This reflected light will, in 
turn, reach the object, thus supplementing the direct 
flux and improving visual acuity. 

A reflective floor is not as difficult a maintenance 
(‘Continued on p. 180 







































exes 





AS BWA Dg ie ee ae 





















Die Casting Is A Highly Flexible 


Method Of Producing Parts 


IE CASTING can be broadly defined as a 
means of producing castings from any perma- 


nent mold or die in contrast to castings pro- 
duced from sand molds. This definition not only per- 
mits of any type of mold which can be reused but also 
of either hand or machine handling of the dies and 
metal. There may be many readers who feel that a 
better definition should offer the limitation that the 
metal be injected under pressure. I suggest the val- 
idity and worthwhileness of the broader view. 
Perhaps the simplest form of die-casting is the proc- 
ess better known as permanent mold casting, or slush 
molding. It differs from the usual conception in that 
the metal is hand poured from a ladle rather than in- 
jected under pressure. Zinc or lead alloys are usually 
used. Molds are produced as follows: A pattern of the 
part to be made is modeled from wax, clay, or plaster 
of paris. The gate and run required for molding are 
included in the pattern. Shrinkage allowance must be 





If you are prepared to take an open- 
minded view of some seldom explored 
alternatives for the production of 
small, intricate parts, Mr. Walthers 
has an unusual and stimulating view- 
point, liberally backed by hard-won 
experience, for you. Methods, metals, 
results and potentialities as herein 
discussed lie largely outside of the 
conventional field of high pressure in- 
jection practice. The author is, in 
peacetime, a supplier of products in 
the highly specialized and exacting 
field of electrified model railroads. 
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provided in the dimensions. From the pattern, a two- 
part mold is made of plaster of paris. This, called the 
matrix, is the negative of the desired part. It could be 
used as a mold, but rather will be usetl as a pattern for 
the actual mold which will be cast in brass or steel. 
The cast mold is machined and cleaned up and its cast- 
ing surface polished or chased. Any detail parts that 
did not form in the mold, can be recut by hand or ma- 
chine, provided they are in relief. Usually no provision 
is made for knock-out pins because the casting will 
shrink enough to free itself from the mold. However, 
where expanding metals are used, arrangements will 
have to be made for removal. 

Dies can be held together either by leader pins, or 
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A 


ETWEEN this (A 
cold chamber ma- 
chine for the die casting 
of magnesium alloy parts, 
exerting a total force of 
500 ton, and such a 
simple arrangement as 
that (B) of the cen- 
i trifugal machine, which 
‘| rotates rubber dies to pro- 
| duce parts with intricate 
| detail, lies virtually the 
whole field of die casting 
diversity. The driving 
motor is below the box in 
illustration B. 





by an uneven parting surface between the die halves 
which register the parts as they are brought together. 
Casting is done by hand-pouring from a ladle. In the 
case of slush molding, dies are mounted on trunnions 
so they can be revolved from an upright pouring posi- 
tion to an inverted position. This permits part of the 
metal to run out of the die and leaves a hollow casting. 
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Dont Let INJURY Ambush 


Your Screw 
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PHILLIPS SCREWS ARE SKID-PROOF ! 


i Neither inexperience nor carelessness 
are hazards where workers drive Phillips 
of Recessed Head Screws. Lost-time accidents, 
a caused by slipping screw drivers, are elim- 
inated. The scientifically engineered 
Phillips Recess prevents skidding! 

With the automatic centering of driv- 
: ing force by the Phillips Recess, there are 
.g no fumbling, wobbly starts...slant- 
8 driven screws... burred and broken screws 
r heads. And, freed from these former 
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WOOD SCREWS - 


Yop? 








The H. M. Harper Co., Chicago, it, 


«, PHILLIPS@ 


MACHINE SCREWS > 


American Screw Co., Providence, R. 1. 


Driving Army 


handicaps, your screw driving army de- 
velops speed and perfection. Even raw 
recruits make a good showing, with 
Phillips Screws. In most cases, power driv- 
ing can replace slower hand driving. 
They cost less to use! Compare the cost 
of driving Phillips with that of slotted 
head screws. You'll find that the price of 
screws is a minor item in your total fasten- 
ing expense... that it actually costs less 
to have the many advantages of the 


SCREWS 


International Screw Co., Detroit, Mich. 


Pheoll Co., Chicage, tl. 
The Lamson & Sessions Co., Cleveland, Ohi Reading Screw Co., Norristown, Pa. 
The National Serew & Mfg. Co., Cleveland, Ohio Russell Bordsall & Ward Bolt & Nut Ce., Port Chester, N.Y 
New England Serew Co., Keene, N. H. Scovill Manufacturing Co., Watervilie, Conn, 
Mass. The Charies Parker Co... Meriden, Conn. Shakeproof inc., Chicage, ti. 
Parker-Katon Corp., New York, N. Y. The Southington Hardware Mfg. Co., Southingtes, Conn. 
Pawtucket Serew Co., Pawtucket, R. 1. Whitney Screw Corp., Nashua, N. H. 


tomatically centers in the recess 


SELF-TAPPING SCREWS > 
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KEY TO FASTENING SPEED 
AND ECONOMY 
The Phillips Recessed Head 
was scientifically engineered to 
afford: 
Fast Starting — Driver point au- 


.. fits snugly. Screw and driver 
“become one unit.” Fumbling, 
wobbly starts are-eliminated. 
Faster Driving — Spiral and pow- 
er driving are made practical. 
Driver won't slip out of recess 
to injure workers or spoil ma- 
terial. (Average time saving is 
50%.) 

Easier ~ Turning power 
is fully utilized by antomatic 
centering of driver in screw 












STOVE BOLTS 





Thickness of the walls is dependent on the length of 


time between pouring and draining. 

This method lends itself well to making large parts 
which need not be too accurate, which require a mini- 
mum of detail, and for which a minimum of money can 
be spent on dies. The process is slow because of the 
time consumed in opening and closing the dies and 
pouring from a ladle. It has been used successfully by 
lighting fixture manufacturers and for making novelties. 

Centrifugal molding gets good detail. One process 
makes use of rubber dies and a centrifugal casting ma- 
chine. The soft rubber disks from which the dies are 
made are 9 in. diam. and 7%2 in. thick. One disk has a 
15% in. center hole and the other of a set is solid. 

In making a die, patterns or models are first pre- 
pared in such number as can be molded within the 
capacity of the die. These can be made of any hard 
material—metal, wood or plaster. Where a number of 
duplicates are to be made these can be copied from an 
original that is first molded in plaster and then cast in 
some low melting metal. 

Duplicate patterns are placed in position between the 
two soft rubber disks, talcum powder is spread over 
the exposed surfaces, (to prevent adhesion between 
disks) and the whole is squeezed in a hydraulic press 
and vulcanized by heat. This imbeds the patterns in 
the rubber to form cavities which retain their shape. 

After the patterns are molded and removed, spiral 
grooves are cut with a knife between each cavity and 
the centrol hole. These are the runs which permit the 
metal to enter the cavities during the casting cycle. The 
casting machine consists of a turntable (much like a 
phonograph) on which the two die halves are clamped. 
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WPB PERMITS AN APPLIANCE 





LLOCATING materials This General Electric unit 


to several manufacturers will dehydrate *4 of a bushel 
for the production of home of beets or spinach at one 
type food dehydrators, upon time. It may be placed upon 
the recommendation of the the floor or on the kitchen 
Department of Agriculture, table. A thermostatically 
WPB thus encourages the controlled heating unit pro- 
availability of the first new vides accurate regulation of 
electrical home appliance temperature while a fan pro- 
since the general shut down. vides the circulation of air. 
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To cast, the turntable is revolved at a fairly high 
speed and then a ladle full of metal is poured into the 
spout. Metal is forced into the cavity of the die by 
gravity and centrifugal force. Next the turntable is 
stopped and the dies unclamped and opened. 


CHARACTERISTICS OF SOME DIE-CASTING METALS 











| Mele- Hard-| Elon- Con- | We., | 
Composition | ing Mess | gation | Tensile duc- Ib. per Remarks 
Name iPer Cent | Point, |Brinelljin2In.| PSI tivity Cu. In 
Deg. F.| Percent] ® 















| Babbice 88.9 tin, 7.4| 462 | 35 
Ant., 3.7 Cop. | 


SAE 86 Tin, 7.5 Ant., 20,000 
| Babbitt 6.5 Copper 


| Brittania 94 Tin,5 Ant., | 








Very malleable 
¥ 1 Copper alloy used for 
| | jewelry 
¢ | a ee te Cea Sh 
| Pewter 70Tin,30Lead Old name for 







tin-lead alloy 


| Hannover 8114 Tin, 8.5 | 








11,000 



























































| White Ant.,9.5Cop. | 
| THPN  80Tin,14Ant.,, 750 13,500 
6 Copper 
Tin 100 Tin 449 | 4,000 14.8 .246 | Soft, very malle- 
| | able 
Lead 100 Lead 621 | 30 2 3,000 7.7 .400 Pure lead is very 
malleable. Non- 
corrosive, heavy 
Lino. 79 Lead, 16 | 560 1.5 | 9,000 .37 
~ Ant., § Tin 
) Mono 76 Lead, 16 | 625 
= Ant., 8 Tin 
eS _ ania ieee Ei - hisses cata es 
Stero 83.75 Lead, 600 40 
11.75 Ant., | 
4Tin 
L24N 90 Lead, 10 Anr.| 600 1 7,500 38 
Bismuth 100 Bismuth 520 7 1,000 1.2 353 | Very brittle — 
| Hard. Expands 
| on Cooling 
48 Bismuth, | 248 19 1 13,000 .343 Expands on 
28.5 Lead, 14.5 | | cooling. Used 
Tin, 9.5 Ant. | | for locking dies 
% 55.5 Bismuth, | 255 | 10 6.5 | 6,000 .376 | Non expanding, 
| 44.5 Lead | Non shrink for 
= | dup. patterns 
E 50 Bismuth, 10 | 160 9 5,500 .330 | Woods metal 
x Cad., 27 Lead, used to fill cub- 
13 Tin ing when bent 
Melts in hot 
water 
50 Bismuth,25 | 175 10 6,000 .350 | Excellent for 
Lead, 25 Tin | small detail cast- 
| ings—no shrink 
Zinc 100 Zinc 787 70 | 1.5 | 14,000 | 28.2 | .24 
Tin 90.5 Zinc, 6 tin, 800 60 3 124,000 26. 23 Easy to solder. 


Alloy 3. Cop.-.5 Alum. | | 
92.9Zinc,4Al.} 800 | 130 | 3 §0,000 26.5 | .24 
.1 Mag.,3 Cop. | | | 
96.9,3.2 Alum,| 800 {| 100 | 3.7 | 32,000 | 26.5 | .24 


3 10 Mag. | 

ea 93.2 Zinc, 4.1 | 715.1 | 83 5 | 48,000 24.7 | .24 | Hardness and 

& Alum, 2.7 cop. ; strength 

N 95.9 Zinc, 4.1 | 717.6 | 74 5 40,000 26.6 | .24 | Used where 
Alum. | shrink and dis- 


| 
tortion are un- 
| desirable 
96. Zinc, 4.1 | 717.1 | 90 | 3 145,000 25.9 .24 | Combines high 
Alum., .03 Mag. | | | strength and ac- 








curacy 
_| Alum. 100 Alum, 1217 | 65 | 6 — |15,000 | 64.5 | 103 | Next-to-lightest 
=| | | metal 
E 88Al.,12 Sil. | 1150 | 60 1.3 |33,000 | 59. | .110 | 
5 95 Al.,5Sil. | 1200 50 3 29,999 | 61. -105 | 
= 91 Al., 5 Sil., | 1200 | 70 3 = |25,000 | 62. | .105 
| 4 Copper | 
Mag- 100 Magnesium] 1200 60 | 10 30,000 | 39.44) .066 | Lightest of 
| nesium metals 
| 90.6 Mag., 9 | 1200 62 3 |} 30,000 25.  .080| Good casting 
| Alum., .1 | qualities. High 
Mang., .3 Sil. mech. qualities 


93.7 Mag., 6 | 1200 59 | 4 | 27,000 | 27. 072 | Good strength 
Alum., .15 Sil., | | with toughness 
-15 Mang. —for applicable 

| subject to shock 
98.2 Mag., 1.2 | 1200 35 9 28,000 | 30. | .068 | Resistant to salt 
Mang., .6 others 


water 


| 
5 | Copper 100Copper | 1981 | 58 |36,000 100 | .321 
5 Brass ,{ 60 Copper, 40 | 1690 | 120 75,000 26.9 | .303 


3 Zinc | | | 
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THEY HAVE TO BE GOOD 
TO GET WHERE THEY’RE GOING! 






ve Combination Overload 
Circuit Breaker with 
AN- 3102 Receptacle 
Fitting. Adaptable ta 
all Pilot Motors. 








P section is the by-word for all component parts used in the con- 
struction of our “Axis Busting” Bombers... the kind of perfection 
that assures dependable performance under all combat conditions. 
PILOT Fractional H. P.- MOTORS are playing a proud part in 
insuring the success of these ‘round-the-clock bombing missions. 
Built to Army, Navy and Air Corps specifications, these “Little 
Giants of Power” are compact, extremely light in w cight—capable 
of delivering more power output per pound! 
ON LAND 2.4 ON SEA and IN THE AIR! Pilot Motors SCVUE with our 
Armed Forces on hattlefronts all over the world. A few typical applications are: De-Icers ¢ 
Pre-Heaters ¢ Refrigeration « Signal Devices ¢ Range Computors ¢ Portable Tools ¢ Timing 
Derices ¢ Air Circulators ¢ Radio Tube Cooling Blowers ¢ Remote Control Instruments e 


Small Industrial Blowers ¢ Submarine Power Controls ¢ X-Ray Control Equipme ut e Fire 
Control Lustruments ¢ Submarine lnstruments ¢ '] orpedo Gyroscopes @ indshield VW Tpers. 


F. A. SMITH MANUFACTURING COMPANY”: 


PILOT” Shaded Pole Fractional H. P. Me 2 
“ waves STREET ¢ ROCHESTER, N. Y. 


Built 





e FEATURES e 

TYPES—Series, Serics Reversible, Shunt and 
Shunt Reversible 

H.P. RATINGS—1/1000 to “% H.P. 

SPEEDS— 1750 to 10,000 R.P.M. 

VOLTAGES—from 6G volts to 120 volts D.C. 















and A.C. 








PILOT DAN SAYS:\F YOU 
ARE A BUILDER OF COMBAT EQUIPMENT 


we invite you to consult our Engineering Department in the early 
stages of planning for your motor requirements. No obligation, 
Write today for Bulletin P-3843. 
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Castings made by rubber dies can be detailed and in- 
tricate and also have undercuts. At present a tin base 
alloy is used which has a pouring temperature around 
500 deg. F. Metals requiring higher temperature burn 
out the molds too soon. However, progress is being 
made to develop rubber and composition molds which 
can be used with other alloys at higher temperatures. 

Even with tin base alloys the molds must be remade 
after every 500 to 1000 casts. However, the cost of 
making the mold is so low (about $5.00) that this is not 
a serious disadvantage. Besides being scarce, tin base 
alloys are high in price (60 to 80c per Ib.) depending 
on tin content. Other disadvantages: Tin is rather 





brittle and the process does not lend itself to coring or 
cast-in holes, especially small ones. Size is limited to 
about 1 in. thickness (14 in. in each die) and in breadth 
to what can be molded in a space between a 15¢ and 
9 in. diam. circle. Small handles, latches, and leverlike 
pieces are easily made in this way. The process also 
serves in making sainples of intricate parts before tool- 
ing up for punching. 


PRESSURE DIE CASTING FOR SPEED 


ETHODS so far described all have their value 
but fall short when production in quantity is the 
necessary first consideration. For obtaining this ele- 
ment we must resort to machines which are semi-auto- 
matic or cycle controlled. In a hand operated machine, 
one lever operates to close the dies and another to 
inject the metal which is retained in a pot heated either 
by gas, oil, or electricity. The pot is connected to the 
gate of the die by a spout or gooseneck. Either the dies 
or the pot must move to bring the two in closest position 
before the metal is released. Usually the tip of the 
spout is provided with a self-seating nipple which makes 
a firm connection between the gooseneck and the die. 
If the dies are not tight together and the metal spout 
misaligned with the die gate, metal will escape at the 
joint to form excess flash and may spray the operator. 
Setting of the die is therefore very important. It is best 
to have a metal cowl built around the machine so the 
spraying metal is kept within bounds. 
Machines designed for large castings are usually 
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PECIAL machines such as (A> 

inject as much as 1% lb. ot 
aluminum or 7 |b. of brass, in- 
cluding gate, at a pressure of 
10,000 Ib. per sq. in. B—Smaller 
and more compact, but less inte- 
grated unit, of the cold chamber 
type for handling aluminum and 
magnesium alloys. Electrically 
driven, it is both pneumatic and 

hydraulic in operation. 


semi-automatic or fully automatic in operation. Closing 
of the dies, injection of metal, pulling of cores and 
ejection of castings are powered functions. Sequence 


SOME REPRESENTATIVE DIE CASTING MACHINES 


Pot 
Capacity, Casts per 


Lb. Metal! Hour 


15144 x 1514 
‘ 


2444 x 2444 


14x14x1ll 
18 x20x 1414 
28 x 30 x 23 
18x20x1444 
28 x 30 x 23 
6x6x3 
6x6x3 


of operations for a cycle is timed by cams where the 
units of the cycle are not changed and by electric timers 
where it is desired to change or vary the cycle parts. 
This permits speeding up the closing of the dies while 
lengthening the dwell during which time the die re- 
mains closed to allow the metal to chill. In the larger 
machines the metal temperature at the pot and in the 
gooseneck are thermostatically controlled by pyrometers. 
Also the temperature of the cooling water passing 
through the die base is similarly maintained. 

Machines in which metals with melting points over 
1000 deg. F. are cast require a separate furnace in 
which the metal is broken down to the pouring temper- 
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* The smooth operation of rail and airlines depends largely upon efficient traffic 
control systems. Split-second response, unfailing operation, and a minimum of 
maintenance are characteristics of these systems. 


The Series 5 D.C. and the Series 10 A.C. relays are adaptable to numerous 
signal system applications. Both A.C. and D.C. types are sensitive and require 
but a minimum of power. Contacts are adjustable; switch capacity ranges up to r -_ 
double pole double throw. Series 5 D.C. relay consumes a minimum of .O1 watts, Series 10 A.C. Relay 
maximum 5.5 watts. Delayed attract or release is available on this unit. Series Seeded bene: (ldeed hee te 
10 A.C. requires an average of 5 VA; minimum .3 VA with single pole single standard.) Dimensions: Length 
throw contacts of 1.5 amp. capacity. 3-9/32"; Width: 2-3/8"; Height 


2-7/32". Weight: Approx. 11 
Write for Series 10 bulletin for A.C., or Series 5 bulletin for D.C. applications. ounces with cover. 


GUARDIAN WW ELECTRIC 


1627-K WEST WALNUT STREET CHICAGO, ILLINOES 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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ature. The pot or cold chamber at the machine serves 
only to hold the metal already liquid and is filled from 
the main furnace by ladling. Higher melting alloys 
also require machines with greater die sealing and 
injection pressures. 

Centrifugal casting is a dental process and not exactly 
die casting but is worthy of mention because it has 
been useful in the making of molds for die casting. It 
is used by dentists in the making of bridgework and 
dental plates. It is adaptable to any of the high melting 
point alloys of aluminum and copper. 

The machine consists of a mold retainer and a cru- 
cible mounted adjacent to each other on one end of an 
arm that can be rapidly rotated in a horizontal plane. 
Contents of the crucible rush into the mold by centrifu- 
gal force when the arm is spun. The method of heat- 


GIMPLICITY is a char- 

acteristic Of some 
phases of die casting 
techniques. Foot-treadle- 
developed pressure in- 
jects metal within this 
machine. The hand 
wheel at the left closes 
the dies. Zinc, tin, lead 
and aluminum may be 
handled 


ing the metal, spinning the arm, and releasing the 
charge varies in different types of machines. The mold 
is made of plaster of paris or dental casting stone from 
a hand carved wax pattern. When the mold has set 
the wax pattern is melted out leaving a cavity into 
which the metal is cast. This procedure is much the 
same as modeling in plaster of Paris. 

When making a die in this manner the pattern must 
represent the matrix of the finished part and not the 
part itself. (See previous reference to making perma- 
nent molds.) This method is limited to very small parts 
but permits the reproduction of infinite detail to exact 
size wherever desirable. 

Plaster of Paris casting saves machine work. Still 
another method is the molding of parts in plaster of 

aris rather than sand. This process has many of the 
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advantages of die casting while using the patterns de 
veloped for the usual foundry work. It avoids the cost 
of making new dies but requires that the patterns be 
arranged on matched plates of a certain specified size 
and type. Any type of core used in sand casting can 
be used in this method, too. 

Step by step, the procedure is identical to sand cast 
ing except that instead of sand molds we have molds 
made of a special grade of plaster of Paris. Because 
of the rigidity of the mold and its very smooth surface. 
castings of fine finish are made, accurate in size and re 
quiring a minimum of machine work to finish. Alum 
inum and brass are cast this way. 

While the cost of these castings is higher than that 
for equal sand castings, the extra amount spent is more 
than saved by eliminating finishing cost. If one already 
has matched patterns the method offers die casting ad 
vantages in a limited manner. However, parts cannot 
be too complicated in shape and must be without much 
coring or many inserts. 


MANY FACTORS IN METAL CHOICE 


HOOSING the kind of metal from which to die 

cast, the product designer must first consider the 
specifications of the part to be made and the metals 
most suitable. This includes: tensile strength, hard 
ness, melting point, machineability, electrical conductiy 
ity, unit weight, impact, etc. Next he considers the 
degree of accuracy which can be attained. Part of this 
accuracy 1s in the design of the mold and part is due to 
variations in the metal to be cast. The minimum and 
maximum thickness of wall sections, the possibility of 
coring holes, the permissible size and length of cored 
portions and the required amount of draft are addi 
tional factors requiring thought. 

The quantity to be made and the possibility of change 
in design should be analyzed. This should point the 
way to one or more metals that can be used. Finally. 
the overall cost should be estimated. This includes cost 
of dies (amortized over the probable quantity to be 


HOW DIE CASTING METALS COMPARE 





Metal | Die |Metal| Mfg. | Mech. | Weight | Elec. |Mallea- ar Use Thick- Practicable 
Cost Cost | Cost | Prop. |!b.cu. in Cond Q bility | Point ness _ Quantity 
Tin 1 5 2 4 3 2 4 1 2 2 1,000 
Lead 2 + 1 5 5 1 3 2 3 1 10,000 
Zinc 3 2 3 2 2 4 2 3 5 3 50,000 
Alum-Mag.| 4 1 4 3 1 5 1 4 4 4 100,000 
Brass 5 3 5 1 5 3 5 5 1 5 100,000 





Figure 1 represents least, and § most, of factor shown in column heading 


made), cost of casting, machining, finishing. This must 
be checked against selling price, sales appeal, and cus- 
tomer utility. 

To simplify the making of decisions, a check list 
can be drawn with qualities listed vertically alongside 
columns headed “minimum” and “maximum,” or by 
importance (lst, 2nd, 3rd, etc.). 

In an accompanying chart are listed a few of the basic 
characteristics of die-castable metals and their alloys. 
The base metal is included in each group for comparison 
with its alloys but base metals are seldom used pure for 
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‘The contact point illustrated is one of many important 
war jobs here at Scovill. Like all war work (and post- 
war, as well) savings in materials—money—motions are 
vitally important. Scovill’s cold-forging “know how” 
delivers them. 


These contact points are made with but two cold-forg- 
ing operations, plus threading. The product shows the 
ingenuity required. This contact point itself will not solve 
your problem—but it proves a cold-forging “know how” 
that probably can do so. 


We are going to continue to keep Scovill standards of 
production on the same high level after the present 
war crisis. However, if your needs for “special” or 
“standard” fastenings are immediate, consult our near- 
est office listed below. Even if our current war com- 
mitments should not permit us to meet your immediate 
requirements, our Fastenings Expert may still be able 
to assist you with your problems—he will also welcome 
the opportunity to serve you on your post-war needs. 


° 


# 
Alse: It may be of service to others in 


your organization if you route this on. Thank you. 


SCOVILL _MANUFACTURING COMPANY 


WATERVILLE 


SCREW 
PRODUCTS 


DIVISION 


ay 
WATERVILLE 48, CONN. con TEL. WATERBURY 3-3151 





NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard - PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St. 
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die castings \lloying two or more metals always pro 
duces characteristics in a combination that differ widely 
from those of the pure metal. 

Melting point indicated is the Fahrenheit tempera 
ture at which the metal changes from solid to liquid 
state. Casting temperature is usually higher and will 


depend on the method and machine used and also on the 





NOTHER simplified facility. The hand operated die 
lever is at the right. The air-actuated metal injectios 
mechanism is on the left front upright 


size and form of the casting. Tensile strength is given 
in pounds per square inch. Note how it varies through 
out a range of alloys‘having a common base. This is a 
measure of strains and pressures which the alloy will 
withstand in each instance. 

Hardness is a measure of machineability, surface 
smoothness, and strength. Elongation is expressed as 
the percentage a 2 in. sample can be stretched before 
it breaks. It measures malleability and ductility. Elec 
trical conductivity is frequently important in electrical 
products. The figures given are in relation to pure 
copper. Note how alloying a metal reduces its conduc 
tivity below that of the constituent metals. (Copper 
100—zine 28—brass 26.9) 

Weight is given in pounds per cubic inch. In check 
ing cost it is not the price per pound of metal that 
counts but the cost per cubic inch. Lead and zinc alloys 
are close in price per pound but zinc has only 60 per 
cent as high a specific weight as lead. Information in 
the nature of the characteristics chart in tables of metal 
suppliers and standard handbooks shows some variance 
when they are compared. 

Another chart provides a relative comparison of the 
different alloy groups. Because of the wide variation of 
characteristics in each group only generalization is 
possible and there is much overlapping. Die cost is 
lowest for tin because rubber molds can be used. Lead 
can use brass molds; zinc, the cheaper grades of steel ; 
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aluminum and magnesium require tool steel while brass 
demands the highest grade of steel and, ironically 
enough, has the lowest die life. 

Metal cost is indicated in relation to price per cubic 
inch and not per pound. This puts aluminum and mag 
nesium in the lowest priced group and tin in the high 
est. Manufacturing cost includes casting, trimming, 
and finishing. Mechanical properties include tensile 
strength, impact and hardness. The figure is a com 
posite of the three factors. Melting point, weight, elec 
trical conductivity and malleability are relative values 

Minimum thickness indicates the relative value for 
wall thickness and size of core. It also indicates the 
degree of surface detail obtainable. These factors de 
pend on melting point and are best for tin and lead. 
The number under use indicates relative commercial 
acceptance of various metals. It is highest for zine but 
magnesium and aluminum are fast catching up. Tin 
and lead, while low, have a tremendous use in the jew 
clry and novelty field. Under volume is indicated a 


Continued on p. 192 


LOW COST MACHINE GUN TRAINING 





WwW this “make be- plified sound effects ac 

believe” machine gun, custom the trainee to the dis 
using plastic pellets and com-_ tractions of actual muzzle 
pressed air instead of bullets blast and recoil ‘and bring 
and gun powder, Army _ simulated battle sounds of 
trainees are obtaining highly various kinds. Here shown 
realistic experience in hand- operating the gun in_ the 
ling various machine guns up manufacturers laboratory is 
to 50 cal. Brownings. Oper- Vice President R. W. Turn- 
ated electrically, and firing bull of Edison General Elec- 
600 rounds per min., aiming tric Applience Co. It costs 
practice is in the ratio of 1 $180 a minute to operate a 
to 30 so that when fired at Browning gun with its 30 
miniature objects at a dis- cent bullets. The electric 
tance of 50 ft. it simulates way uses plastic pellets that 
actual gun fliring at 500 yd. cost less than one cent each 
Pellet velocity and trajectory and can be used over and 
are according to scale. Am- over again. 
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gear-motor for aircraft service 
weighs only 8 ounces. It na 
driving force for protective e- 
vices and small controls. Rating: 
3 watts, intermittent, at approx- 
imately 100 rpm. 
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TINY BUT VITAL, this G-E 















2. DEADLINESS of our land, 
sea, and air weapons has been 
increased— by application of 
the G-E amplidyne. Along the 
industrial front this versatile ne 
generator-type amplifier is 
speeding production. 
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size is the result. 


High ovtput from small 


a EFFICIENT COOLING of this 
totally enclosed d-c motor Is a 
complished by an primase 
face cooler built on the re ine. 
rame 





THIS G-E SERVICE 1S MOBILIZED TO HELP YOU 


F THE war machines you build must be 
equipped with electric motors or gen- 
erators, G.E. may be able to help you 
boost your output or motorize your de- 
signs in a better way. The important point 
is to get in touch with us right at the start 
of your planning. 
Already, by close teamwork with build- 
ers of combat equipment, we have helped 
to engineer and build scores of ingenious 


fighting motors—-many too secret to show 


here. Thus, a great fund of G-E experience 
is ‘fon tap.”’ 
Facilities for further work on fighting 


motors are now available not for every 
type, but possibly for the kind of motor 


that’s right for your job. In any event, 


750-215-8030 


SEPTEMBER 1943 


we'll give your problem prompt, realistic 
consideration, telling you frankly just how 
far and how fast we can serve you. 

G-E engineers are helping apply all kinds 
of fighting motors to all kinds of war equip- 
ment. Your local G-E representative will 
help you take advantage of this service. 


General Electric Company, Schenectady, 
New York. 
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Vew Materials, Equipment 
Electrical and Mechanical Parts, Finishes 


ELECTRO-HYDRAULIC REVERSER 


when open, it 1s easy to distinguish from those in the 
; : fastened position. While the stud portion of the assem- 
( )perates by solenoid to change direct mo How im bly locks into place in the outer sheet to prevent loss or 
hydraulic system in 79 sec. It was originally designed inconvenience it can be quickly taken out if desired. 
— i" — After installation, the fastener is self aligning and vibra- 
i seacg c = eee : tionless when open. It can be applied to curved sheets, 
provides by its taper ample clearance for assembly of 
cowling and, being cadmium plated, resists corrosion. 
Simmons Machine Tool Corp., Albany, N. Y. 


COWLED FOOTSWITCH 


Has upper section, or treadle, arranged to cover and 
protect against entrance of oil or metal chips. It will 





to work with machine gun turrets and prevent contact 
between gun and any other parts of the plane but other 
points of specification will suggest themselves. Valve 
has an aluminum alloy body for light weight and 
strength. For ease in servicing, each poppet and seat 
is in a removable cartridge. Operation is from 24 volt 
de. and current requirement is 12 amp. Size is 234 by 
23% by 6%6 in. Weight 3.24 lb. Adel Precision Prod- 
ucts Corp., 10777 Van Owen St., Burbank, Calif. 


SHEET METAL FASTENER 





Holds fast but is easily detached as desired. Feature 
of the units is a long helical spring which provides 
operate on 125 volt, 15 amp. ac. with either soft or 
hard pressure, as set. .\t the rear are facilities for easy 
connection to BX, or conduit, and wiring to a screw- 
inserted barrier strip with ne soldering required. Switch 
body is cast iron, finished in machine gray wrinkle. 


> 


The unit is 6% by 314 bv 2Y% in. Metallic Arts Co., 


243 Broadway, Cambridge, Mass. 
PLUG-TYPE QUICK HEATER 


Serves war photographic units in the starting of gaso- 
line flame type heaters under low temperature condi- 





more durability than flat or S-shaped springs do and 
reduces vibration to give a snug, rigid fit. When 
locked, the spring has only the responsibility for hold- 





tions. Heaters are used to dry films exposed by recon- 


ing the parts in that position—the load being taken by naissance crews and developed in field dark rooms oper- 
hardened steel lugs. Since the stud is self ejecting ating under the most difficult of conditions. Other 
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New Curtiss-Wright Antenna and Pitot Mast, 
Molded in One Piece of Phenolic Resin Treated 
Cloth. Demonstrates Revolutionary Strength 
Factors Combined with Lightness. Because of 
the value of this development, Curtiss-Wright 
Corporation, will make this mast available 
to other American manufacturers. Send in- 
quiries directly to us. 


SEPTEMBER 1943 


BUT NOW—Molded Plastic Antenna Masts 
for the Curtiss-Wright Commando! 


A brand new molding technique (developed by CMPC engineers) makes it 
possible — producing a job with the lightness of plastics plus all the strength 
needed to stand up to the whip-saw buffeting of the toughest flight condi- 
tions. It withstands temperature extremes, too. 

If you need similar qualities in your plastic parts, let our engineers tell 
what their new technique of molding especially prepared resin-treated cloth 
can do. It produces parts with higher impact and other strength characteris- 
tics than any standard molding materials, and still allows wall sections of 
less than 14.,”. Relatively complex parts are easily molded in one piece. (The 
antenna mast—left—is a one-piece job, flared base and all.) Think of this in 
terms of molding speeds and elimination of assembly operations! 


Here’s one more example of why CMPC development engineers are 
so highly regarded in the molding field. It’s possible that they may be 
able to roll up their sleeves for your problem. Behind them lie the 
facilities of the largest, best-equipped molding plant in the Middle 
West, handling design, mold-making, molding and finishing. Let us 
know your interests ... and ask for information about this technique. 


CHICAGO MOLDED PRODUCTS CORPORATION 


j é ; 
bl ACCHlO? 74 wiriy f¢ ae 


1024 N. Kolmar Avenue, Chicago 51, Illinois 


COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 








4a APOLOGY ence 












1 hrough Uncontrollable 
Circumstances... Our 


Catalog was Delayed 


Our sincere apologies . . . we've tried 
to be patient, and hope you have too, but 


eam TEN BNET BOA 


it is now really ready for mailing, after 
several months’ delay in preparation. It’s 
NEWER, more VALUABLE, and more 
INTERESTING. 


We promise you a BETTER book, 
however, because the interim has al- 
lowed us to include many new items. 
The catalog is packed full of helpful, 
up-to-the-minute information on tm- 
ing motors for use in Automatic Reset 
Timers—Time Delay Relays—Vacuum 
Tube Circuit Controls, etc. 


{ Complete information on Timing 
Motors by The Originators of 
The Timing Motor 


Send TODAY forYour Copy! 


MANUFACTURING COMPANY 
* INCORPORATED + 





points of specification for the units pictured in the ac- 
companying illustration are in air conditioning equip- 
ment for trailers and tanks as well as various other 
apparatus which requires quick heat to facilitate starting 
under low temperature conditions. Thomas A. Edison 
Inc., West Orange, N. J. 


TRANSFORMERS FOR INDOOR USE 
Superseding a previous series, these dry-type, natural- 
draft transformers are for indoor use on 600 volt and 
below. Ventilation 
has been made 
more effective by 
slanting louvered 
side plates inward 
at the bottom and 
top of the case 
permitting a di- 
rected flow of air 
through the case 
vertically, entering 
at the bottom and 
| passing through the 

coil ducts to the top 
louvers with little change in direction. Use of two 





small coils instead of one large coil has permitted them 
to be designed with more turns of smaller wire for th 
same copper loss, resulting in lower exciting current 
and lower inrush currents when the primary of the 
transformer is energized. The transformer has a two- 
legged core with a high voltage coil and low voltage 
coil on each leg. The core is clamped at its top and 
bottom with the bottom clamps also serving as mount- 
ing feet thus providing a base which is drilled so that 
the transformer may be bolted to the mounting surface 
if desired. General Electric Co., Schenectady, N. Y. 


ALL-POSITION WELD ELECTRODE 


Suits application to mild steel and is designed to be 
used with ac. transformer welding machines. Sizes 
supplied are 1%, %0, 46, 4, and %¢% in. diam. by 14 
and 18 in. long. They pack in standard 50-lb. con- 
tainers. Harnischfeger Corp., Milwaukee, Wis. 


RADIO RANGE FILTER 


Connecting the headphones and audio output of the 
radio range receiver and supplemented by a suitable 





selector switch, the range filter enables a pilot to choose 
Voice, Range or Both. When operated at the range 
position, signals below 800 and above 1400 cycles are 
attenuated 35 decibels below the 1020 cycle range sig 
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ESTERDAY she sat at a machine, 
7 feeding wires into a press that formed 
them into their required size and shape. 
Her hands moved swiftly, automatically, 
close to the dies in that press. 

Then suddenly it happened. She heard 
her name called, turned her head, the dies 
came down—and then stopped. 


It was no miracle. It was simply ¢he 
Magic Brain of an RCA Electron Tube that 
“saw” what was about to happen and froze 
the press instantly. 

Today Mary’s on the job—instead of in a 
hospital. All because of an RCA Electron 
Tube. 


RCA is at present supplying government— 
and industry—with a variety of electron 
tubes. Not for tomorrow’s world, but for 
use today. In our own factory, electron 
tubes are operating not only photo-electric 
safety devices but instruments that detect 
microscopic flaws in wires, measure and 


ary’s at work today because 
of an RCA Electron Tube 


record spectral energy, match colors, 


measure wire diameters with an accuracy 


of one ten-thousandth of an inch. 

It may be that we can supply your engi- 
neers with information on tubes that will 
let them design equipment to do some re- 
quired job faster, better, cheaper, or more 
safely than you are now doing it. If it ean 
be done the electronic way, chances are 
RCA has the tubes to do it. For, just as the 
magic brain of all electronic equipment is 
a tube, so the fountain-head of modern tube 
development is RCA. @ 


Write Room 437 at address below for 
illustrated booklet Electrons in Action at 
RCA. 








4 curtain of light, reflecting across the front of 
the machine and returned to the Phototube by 
means of two mirrors, automatically—if inter- 
rupted—locks the controls of the machine in safe 
“off” position. 


5" 
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RCA ELECTRON TUBES 


*Tube and Equipment Department, RCA Victor Division, Radio Corporation of America, Camden, N. J. 
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FOR BETTER MACHINES AND APPLIANCES 





Trode Mark Reg. U. S. Pot. Off 


Sintered IRON 


Parts and Bearings 


the Proven 
Substitute 
for Critical 
Materials 


Save Material 


Save Machining 


Clear Machines 
for Other Work 


Reduce Maintenance 


Improve Performance 


Write for descriptive bulletin on your business stationery. 
Diversification of sizes and shapes--thousands of tools onhand. 
Engineered Sales* Continuous Research *'Skilled Productior. 


Bound Brook Oil-Less Bearing Co. 
(Established 1883) 

Main Office and Plant, Bound Brook, N. J. 

| Detroit, Michigan, 1255 Book Building 

|} Los Angeles, Cal., 190! Santa Fe Avenue 


FOR BETTER MACHINES AND APPLIANCES 





nal; on voice the 1020 cycle range signal is 50 decibels 
below frequencies less than 750 and above 1350 cycles ; 
at both position, voice and range signals are of approxi- 
mate equal intensity. The frequency response curves 
of the band-pass and reject circuits are sharp, permit- 
ting only a negligible portion of the desired signal to 
be lost. Designed for use with outputs from 300- to 
600-ohm impedance, all components are hermetically 
sealed in a high melting point wax and enclosed in a 
steel case. Weight of the range filter and selector 
switch combined is 2.5 lb., depth is 4% 6 in. Bendix 
Aviation, Ltd., 11600 Sherman Way, North Holly 
wood, Calif. 


DRIP-PROOF INDUCTION MOTORS 
Range in size from 1% to 75 hp., 2 or 3 phase. Motors 
are intended for specification in location where condi- 
tions do not 
warrant to 
tally enclosed 
types but 
where dam 
age is. still 
possible from 
chips, filings 
and drip or 
splash of 
liquids. = All 
sizes have 
heavy duty 
ball bearings, heat treated and ground shafts, dynami- 
cally balanced rotors, and heavy varnished duck for 
phase insulation. Lima Electric Motor Co., Lima, Ohio. 





SECOND REDESIGN OF FLUSH SWITCH 
This switch has plastic part substituted for high grade 
steel previously used in the frame to which the top 
and bottom disks 
are fastened. [l- 
lustration shows 
part with threads 
on which run the 
mounting nuts. 
Not long ago, a 
previous __rede- 
sign eliminated 
the brass shell, 
turned back 
enough to make 
four million 
rounds of .30 
caliber ammuni- 





tion per year. 


MeGill Mfg. Co., sm 
rn 


Valparaiso, Ind. Auli 
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SUPER-STRONG BONDING 
Possible between metal and metal, metal and natural 
or synthetic rubber, plastic, leather, and wood. Joints 
exceed the strength of the base material. Banished is 
the need for brass plating. Tensile strength is increased 
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HUNDREDS OF COMPONENTS A MINUTE 
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IRON CORE PROBLEMS 
ANSWERED 


Stackpole knows iron er 
knows their reponse 
knows how to make units o _ 
proper characteristics yes 
shapes to match today’s = 
quirements. High among “en 
recent developments - “6 
line are Stackpole Iron “© : 
for modern high —, 
equipment. When you need = : 
at pays to ty Stackpole frst: 
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-» EVERY MINUTE-—EVERY DAY! 


Every minute, every day, Stackpole electronic components to 
the tune of hundreds of units are being completed—each one 
ear-marked for an inconspicuous but highly important part 
in the war effort. 

These Stackpole items include iron cores, line switches, 
slide-action switches, fixed resistors, and standard variable 
resistors as well as those designed for dusty, extremely humid, 
or salt spray conditions. 

Stackpole facilities—long among the very largest—have been 
greatly expanded. Stackpole engineers have the all-essential 
“know how” to help solve your resistance problems. Stackpole 
service assures personalized attention to your requirements, 


STACKPOLE CARBON COMPANY 


Electronic Components Division « St. Marys, Penna. 


STACKPOLE MAKES THESE PRODUCTS 


Brushes forall rotating equipment ¢ Carbon, Graphite, Molded Metal, and Composition 

Contacts ¢ Powder Metallurgy Components @ Bearings ® Anodes ¢ Electrodes ¢ Power 

Tube Anodes ¢ Brazing Blocks e Welding Rods, Electrodes and Plates ¢ Packing, 
Piston, and Seal Rings ¢ Flashlight Battery Carbons ¢ and numerous others. 
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@ Military authorities doubt that the war will 
be won by any secret super weapon. They count 
on fighting efficiency developed out of many 
small things — advantages gained from fore- 
sight and painstaking attention to detail. 

For example, take the BD-72 portable mili- 
tary switchboard developed at Connecticut, in 
cooperation with Signal Corps engineers. It 
has many features we can’t tell you about, but 
we can say that the BD-72 was designed to save 
space, to get into operation faster, to stand a 
lot of rough usage under fighting conditions. 
Small things? Not if its small size permitted 
getting one more machine gun aboard the truck. 
Not if it helps “get the message thru’ even 
seconds sooner. Small things sometimes loom 
large when the job is to get the jump on the 
enemy. 

All over America, the doom of the Axis is 
being made more and more certain by giving 
the fighting men of the United Nations better 
fighting tools. The birth of better ways of doing 
things after the war, is an all-important by- 
product of this effort. Connecticut Telephone & 
Electric is an excellent source of ideas for de- 
veloping your postwar product or manufactur- 
ing methods, if they involve communications, or 
the engineering and manufacture of precision 
electrical devices. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 





NOUSTRIES 


MERIDEN, CONN. 


For the second time within a year, the honor of 
the Army-Navy Production Award has been con- 


ferred upon the men and women of this Diviston 





© 1943 G.Ad., Inc., Meriden, Conn. 


148 





from an ordinary figure of 250 to 400 psi. to 900 ty 
2000 psi. with maximum strength at room temperature 
but good residual at extremes of 300 and minus 40 deg. 
F. The joint is unaffected by fresh or salt water, is non- 
corrosive to metals, and has high dielectric strength. 
Suggested points of specification come in airplane sub- 
assemblies, motor mounts, sound and vibration damp 
eners, and tank linings. United States Stoneware Co., 
Akron, Ohio. 


WIRE HARNESS CLAMP WITH LATCH 
Has six sizes to accommodate wire bundles ranging 
from 4% to 1% in. diam. Adjustments are independent 


_LATCHING 
STATIONS 





of the attaching screw so that all or any wires can be 
taken out or put in without even loosening a screw 
The clamping sections are arranged to be used in place 
of boggles at make-up points and then stay on the har 
ness, serving as its fastening device. Made of spring 
steel with corrosion resistance treatment, the clips are 
covered by two coats of lacquer and an extruded, syn 
thetic rubber channel-cushion with resilient ribs which 
adjust themselves to variations in bundle diameters 
l‘urther accommodation comes from the arrangement of 
the latching feature which has two stations. Tinnerman 
Products, Inc., 2042 Fulton Rd., Cleveland, Ohio. 


DRIP-PROOF VERTICAL MOTOR 


Lines up in range from 40 to 200 hp. at 1750 rpm. and 
equivalent ratings in other speeds. Speeds can be sup 
plied constant or adjust 
able and design is for 
low-thrust, solid shaft 
specification on pumps, 
machine tools, marine 
underdeck auxiliaries, 01 
anywhere mounting space 
is valuable or gearing 
can be avoided. Con 
struction is complete for 
protection against drip 
ping liquids or falling 
objects. Fittings sim 
plify lubrication of both 
bearings and provide fo 
release of excess lubricant. A special housing prevents 
entrance of grease into commutator and windings. .\ 
roomy conduit box permits lead-in from top, bottom, 
or either side, while two hand-hole covers permit easy 
inspection of commutator end brushes without need for 
tools. Base is ring type with an accurately machined 
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Actual weapons of war are designed for spe- 
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Speed-up motor rebuilding 
this EASY Oakite way 


Many equipment rebuilders are discovering there is a 
simple way to speed-up reconditioning of burnt-out 
electric motors. And this is to dismantle motors and 
degrease parts the thorough, EASY Oakite way. 


Just immerse end plates, stators, housings, oil 
reservoirs and other miscellaneous parts for 
required period in tank containing solution 
of recommended Oakite alkaline material. 
Then rinse. Oil, grease and other deposits 


are THOROUGHLY removed. 


Yes... you, too, will find that when parts are Oakite- 
cleaned subsequent repairs and ebuild get done in 
short order because parts are easier to inspect, adjust, 
align and reassemble. Ask us for more complete details 
No obligation, of course. 


OAKITE PRODUCTS INC., 18H Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE CLEANING 


MATERIALS... METHODS... SERVICE FOR EVERY CLEANING REQUIREMENT 
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rabbet and jig-drilled mounting holes for perfect per- 
manent alignment with the driven component. Strong 
lugs are provided for easy lifting during installation or 
after. General Electric Co., Schenectady, N. Y. 


ROTARY PRESSURE-CONNECTION 


Makes it possible, for instance, to introduce coolant or 
cutting oil to internal machining operations. Where 
parts being machined 
have holes’ through 
them, oil is introduced 
through the spindle, runs 
over tools and emerges at 
the open end. The con- 
nection by which this 
can be achieved is a com- 
pletely packless steam-fit. 
It has two carbon graph- 
ite rings which form the seal and provide their own 
lubrication. Sealing force is the pressure in the line 
angular and lateral misalignment of which is accommo 
dated by the unit in addition to its other functions. In 
the picture, (1) is the nipple which fastens to the re 
volving part, (2) a sliding collar keyed to the nipple, 
(3 and 4) carbon graphite seal and bearing ring, (5) 
spring which provides initial seating, (6) key for (2). 
Johnson Corp., Three Rivers, Mich. 


JUST A TWIST OF THE WRIST 


Locks tube sockets or other parts to chassis or bases. 





Simple ring, as shown in the accompanying illustration, 





works like a lockwasher to remove axial play from the 
assembly with one set of tongues and possible acci- 
dental rotation with another set. A 1% turn clockwise 
locks the device, another 1 unlocks it again. A special 
tool is supplied for the operation which saves consid- 
erable assembly time over conventional methods, pro- 
duces a secure, vibration resistant fastening. A. W. 


Franklin Mfg. Co., 175 Varick St., New York, N. Y. 
GLASS INSULATED TRANSFORMER 


Bears the brunt of continuous heavy overloads in high 
humidity and even acid laden air. Made in models 
rated at 75 kva., 3 phase, 10 to 20 volt and single or 
polyphase for 250 kva. with voltages up to 20,000 the 
units can have incorporated in their design such acces- 
sories as contacters, tap changing switches, and inter- 
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Precise Load Rating or LORD mountnes 


RESULTS IN HIGH EFFICIENCY 
OF VIBRATION ISOLATION 


IMPOSED LOAD 


Operation of Plate Form Mountings 


A. Lord Mountings are designed to operate on the principle of having 
the rubber “stressed in shear” when load is applied in the direction of 
the main axis of the mounting. This mounting design provides the required 
softness and deflection in the direction of the disturbing forces, and stability 
or resistance to movement in directions normal to the major thrusts, thereby 
obtaining the highest degree of vibration isolation efficiency. 





The proper deflection of a mounting under a given static load is of 
paramount importance in selecting a suitable means of flexible suspension, and 
every Lord Mounting is designed to have a definite static deflection under its 
rated load. Lord Plate Form Mountings (non-snubbing type) are designed to 
deflect 1/16 inch when rated load is applied. 


Illustrations above show a Lord Plate Form Mounting in the various 
positions it assumes while static or in action: 


| Fig. 1—Under no load (as shipped from factory). Note extension of 
center sleeve. Fig. 2—Under rated load; note that center sleeve has 
deflected 1/16 inch. Fig. 3—Operating in zone of free shear action 
under normal vibration. Fig. 4—Operating momentarily under sudden 
shock or in zone of resonance. *(see footnote ) 


Lord Plate Form Mountings are designed to cover a wide range of appli- 
. cations in every field of industry. They are made in four shapes (round, square, 
diamond, and holder types) and four sizes, with load ratings ranging from a 
few ounces to 300 pounds. Load ratings of each size can be varied by: 
1—Utilizing different rubber compounds of varying degrees of stiffness 
to meet specific spring-rate requirements. 
2—Changing dimensions of rubber element at flexing point. (See 
Illustration No. 5) 


The remarkable efficiency of Lord Plate Form Mountings is due to the 
accuracy, precision, and uniform quality of manufacture. 


Various factors must be considered when choosing mountings for indi- 
vidual installations. Through proper mounting selection, isolation efficiencies 
- ranging from 75% to 85% aieaen of disturbing forces may be expected, 
although reductions up to 97% are not unusual on equipment operating at 
very high frequency. 

Write for bulletins 103 and 104. They give complete information on all 
Lord Mountings as well as an engineering discussion on vibration control. 
h Better still, call in a Lord vibration engineer for consultation on your design 
problems. There is no obligation. 


fr 
oe 


*Where frequent shock loads or operation in resonance zone 
INVEST TODAY IN are encountered, the use of Lord Vertical Snubbing Type 
BONDS FOR VICTORY Mountings is recommended. See Bulletin 103. 


LORD MANUFACTURING COMPANY... . ERIE, PENNSYLVANIA 
Originators of Shear Cype Bonded Rubber Mountings 


SALES REPRESENTATIVES - NEW YORK, 280 Madison Ave. » CHICAGO, 520 N Michigan Ave. + DETROIT, 7310 Woodward Ave. + BURBANK, CAL., 245 E. Olive Ave 
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COMPOSITE + BONDED :+-HIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 


STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 


@ Cemposite highly integrated insulating materials comprising 
mica splittings bonded with insulating. organic bonding 
agents. 


@ Compact, thin. flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


High dielectric strength and insulation resistance. 

A dependable source of supply in unlimited quantities. 
Available in sheets in al] thicknesses from .005" up. 
Also in punchings to specified dimensions. 


We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulations as substitutes for Strategic Mica for your 
purposes. 


@ Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


10 MAIN ST. 


ASHLAND 
MASSACHUSETTS 








locks. Specthcation points of particular suitabilit 
on rectifiers, welding apparatus, salt bath fun 
ind induction heating ! lac! re \lerwin W ils ! 
New Milford, Cons 
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a cylindrical 
bonded to a cera 
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phor bronze sprir 
arm, connected 

a third terminal s 
the unit can 
wired as a pote 
tiometer if desired. Since the arm always remains i: 
contact with the wire, resistance increments in eithe: 
direction are smooth and stepless. Ohmite Mfg. Co.. 
4835 W. Flournoy St., Chicago 44, Il. 















DEMOUNTABLE SHEAVE 


Comes off with ease, speed, and safety by the use of 
only a socket wrench. 





For installation, the tapered, 



























split hub is slipped on the shaft and tightened into 
what amounts to a press fit even on an undersized shaft. 
Then the sheave is put in place and fastened with the 
bolts which also serve as sheave pullers in removal 
of the device. Damage to shafts and sheaves is elim- 
inated under even the most frequent program of assem- 
bly and disassembly. Features are low cost and the 
possibility on trial run equipment of leaving a standard 
hub in place to ease the job of sheave installation for 
the purchaser. Pyott Foundry & Machine Co., 328 
North Sangamon St., Chicago, IIl. 





SHOCK-PROOF FLUORESCENT FIXTURE 
Features a design which makes it particularly suitable 
for specification on small naval vessels of the cutter 
type where vibration, shock, and oscillation are trouble- 
some. Using two 15-watt lamps, the unit has a con- 
struction such that the ballast, lampholders, starter 
sockets, and terminal block can be taken out without 
disturbing the fixture proper or its mounting. Lamps 
are shielded from direct vision by a plastic cover which 
also serves to diffuse the light and eliminate objection- 
able brightness. Reflector is made of chrome-plated 
steel, lampholders are plastic, and the unit housing and 
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ONTACT PRESSURE LIFTS iS — 
TIMES THE RELAYS WEIGHT! 


IU N C © 5 


Ordinary relays weighing, say, one pound, 
may give a contact pressure of 3 or 4 ounces. 

By comparison, the Struthers-Dunn Series 
61 D.C. Relays give 7 pounds contact pressure 
in a unit weighing only 8 ounces! Moreover, 
these famous Dunco “Nutcrackers” are espe- 
cially designed to withstand shocks and 
vibration, and to operate faithfully without 


LITTLE GIANT OF 


THE RELAY FIELD 


an enclosure in dirty or dusty places 

Although designed for D. C. use, their con- 
tacts will also handle A.C. They are supplied 
in various single and double pole types and 
are specifically recommended for any low- 
voltage d-c service where exceptionally 
strong contact pressure is desirable to 
secure maximum resistance to shock. 


RELAY GUIDE SENT ON REQUEST 


You'll find these Series 61 Relays described on Page 29-F 
of the Dunco Catalog and Relay Data Book. Copy gladly 
sent on request to interested users. 


STRUTHERS-DUNN, Inc. 


1321 


ARCH STREET, 


PHILADELPHIA, 


PA. 


DISTRICT ENGINEERING OFFICES: ATLANTA + BALTIMORE « BOSTON « BUFFALO « CHICAGO « CINCINNATI « CLEVELAND « DALLAS « DENVER + DETROIT « HARTFORD 
INDIANAPOLIS « LOS ANGELES « MINNEAPOLIS « MONTREAL « NEW YORK « PITTSBURGH « ST.LOUIS « SAN FRANCISCO « SEATTLE « SYRACUSE « TORONTO » WASHINGTON 
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50,000 V 
D.C. W 


@ This typical Aerovox high-voltage oil capacitor 
is conservatively rated at 50,000 volts D.C. 
working, for intermittent service. 

















Special facilities account for the large-scale 
production of these huge capacitors for wartime 
needs. Giant winding machines handling up to 
several dozen ‘papers’ at a time; a battery of 
huge impregnating tanks permitting long pump- 
ing cycles and thorough vacuum treatment and 
oil impregnation—these and other production 
facilities insure a superior product. 


New Catalog .. . 


Lists an exceptional selection of capacitors for elec- 
trical, electronic, industrial and radio requirements. 
Write on business stationery for your registered copy: 
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a coat of zinc chromate primer, and one coat of batt 


mounting straps are steel with a rust-resistant plating 


ship grey enamel. The interior is white enamel. J; 


mensions are 18% by 61 (width) by 5% in. Desig 
conforms to Bureau of Ships Plan No. 9-S-5346L., A] 
2. Curtis Lighting, Inc., 6135 West 65th St., Chicag 


38, Til. 


SINGLE- TO THREE-PHASE TRANSFORMER 
Serves on craft equipped with 400-cycle, 
single-phase inverters and is designed specifically 
operated simultane 
ously a gyro 
zon and a direction 
al gyro. No 
load can be eff 


gyro motors 


min. at 
Measure 


in 1lY% 
deg. C. 


lf 


& OZ. Corrosion re 
sistance 





and operation at a 


can be endured. Air Force requirements are met fulh 


General Electric Co., Schenectady, N. Y. 
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THERMAL RELAYED TIME RELAY 
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ently supplied. The 
brought up to speed 
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ments are 21), }y 
23% by 2} 16 and th 
unit weight is onl 


has had 
particular attentior 


’ 
altitudes and temperatures from 70 to minus 40 deg. ( 






Functions to cause time delay from 1 to 100 sec. Com 
pensation is included to accommodate ambient tempera 







ture changes between 100 and minus 40 “A 
deg. F. Switch can be single pole, | fi 
either normally open or normally | ; 


closed, for handling up to 12 amp. 115 
volt ac. or de. Parts are all hermeti- 
cally sealed in an inert gas atmosphere 
for continuously clean contacts. But 
when replacement does become neces- 


e'\ 
sary, the change is made with ease ” 


tad te 


since the units fit a standard octal ae 
radio base. Amperite Co., 561 Broad- ta 
way, New York, N. Y. 


LIGHT, STRONG FASTENINGS 


Come from sheet aluminum instead of bar stock. Since 
the latter is less available and less waste occurs, this 





new method of fabrication of nuts and similar com: 


ponents serves a definite purpose of 


conservation 
Working tests have indicated that these devices hav‘ 
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Beneath their many inches of armor-plate, Uncle Sam's 
battlewagons are as finely co-ordinated as champion 
boxers ... instantly responsive to commands. A network 
of nerves ... the lines of electric communication . .. runs 
through the ship. The command, “Battle Stations!” is 
electric . . . literally. 

To keep these nerves alive with energy is one of the 
war jobs now being done by Stancor Transformers. When 
peace is won, American industry will enter a new age of 
electronics ... the transformation of electric power to 
build and serve a happier world. Stancor engineers are 


preparing, by foresighted research, to serve the needs 


of peace after victory. 


STAN COR Gy 


STANDARD TRANSFORMER CORPORATION - 1500 NORTH HALSTED STREET-CHICAGO 
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Clack Finishes go to War 


Applied by Immersion — No Current Necessary 


') BLACK for brass & copper 


Bf Salts added to water; 5 to 10 minute 


immersion at 180° to 200° F. 


enass 6 corres 


on 





' BLACK for zinc 


Salts added to water; 
merston at 212° F. 


1s minute im- 


BLACK for cast iron 


Salts added to water; 5 to 10 minute 
immersion at 212° F. 


BLACK for steel 


5 to 10 minute immersion at 284 to 
290° F. 

—with Jetoils for improved rust and 
salt spray resistance. 





If you have a black finishing problem, 
WRITE, WIRE, OR PHONE 


ALROSE CHEMICAL COMPANY 
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PERMANENT 
MAGNETS 










LITTLE Changes 
Can Make A 
BIG Difference 


But the important thing is—where and how changes 
in the design of permanent magnets should be made. 
That takes knowledge of the subject of magnetism. 


Perhaps our long experience in this field would be 
helpful, if you are not entirely satisfied with the 
performance of your present magnets. And once the 
improved design is worked out, we can supply 


your requirements in ALNICO or NIPERMAG. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT 


9-cC-3 





all the strength of machined parts and more thai 
which are die cast. Further, less weight of materia! 
is left in the finished nut .. . a significant featur: 
the aircraft engineer-designer. Costs are considera} 
below those involved in the use of other types. A) 
3054 coupling nuts are now available in sizes 3, 4, | 
8, 10, 12, and 16 from Rumsen Co., 8059 Mi; 
Ave., Los Angeles, Calif. 


BALANCED ARMATURE RELAY 


Can stand shocks and vibrations as well as othe: 
situdes encountered in aircraft and other combat vehic! 
speci ficatio: 
points. P 
tion has no + 
fect. Stati 
ary cont 
support 
base are mold 
ed 1n a sing 
piece of plas 
tic to elimi 
ate many 
the fasteni 0 
devices othe: 





wise requir 
and to 
prove insulat 
ing qualities. Armature frame and core are of highe- 
grade commercial relay with a heat treatme: 
after fabrication and heavy cadmium plating, as | 
all steel parts. 


steel 


Moving contact springs are tinned 
silver plated. Types are available for de. or a 
non-inductive load of 5 amp. at 110 volt, 60 cycle. Sj 
cial voltage units can be ordered specially. Measur 
ments average 234 by 15¢ by 1% in. Potter & Bru 
field Mfg. Co., Princeton, Ind. 


CENTRIFUGAL, NON-FERROUS CASTINGS 


Can be produced in infinite variety of forms with t 
erances of 0.002 to 0.003 in., depending on size. | 


r — 





per, zinc, aluminum, brass and bronze reach the finis! 
stage with exceptionally good density, hardness and 
tensile strength. None of the parts in the illustrati 
is larger than 11% in. and sizes smaller than that ar 
most economical although larger can be made. er 
| manent molds are relatively inexpensive and last fol 
50,000 to 100,000 production units. Combination 0 
several existing separate parts is suggested as a meats 
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W HAT is it you need? Tube bases made 
BAKELITE, or of the new MICANOL (for 
low loss at high frequencies) ? Bases for receiving, 
transmitting, or special tubes? 
Tell us what you’re looking for. See check list 


below. (If you’re a manufacturer 


of electrical 


TUBE PARTS AND 


MACHINERY 


PTEMBER 1943 


RADIO CORPORATION OF AMERICA oe 


equipment, perhaps we can supply you with bases 


for your plug-in connections. ) 


RCA has a complete line of tube bases to meet 


a wide range of requirements. 


And in most cases, delivery can be started in a 


reasonably short time. 


a WHAT TO BO: 


1. Write to: Tube Parts & Machinery Section, 
Radio Corporation of America, 573 South 5th 
Street, Harrison, N. J. 
2. Tell us your requirements: 
(a) Type or types of bases needed, including 
size, number of pins, and material wanted. 
(b) Quantities of each type needed. 
(c) Date when deliveries should start. 


Parca ELeeTROM TUBES 
E 


RCA Victor Division »« 


Camden, N. J. 
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n War, as in Peace... 


CERRO ALLOYS 5 


Ng SAVE TIME and cur COsTS! ) 
Wrestle xpd te \eSALEN 


CERROMATRIX (Melting Temp. 250° F.) For securing 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc. and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smeiting & Refining Works 
ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates 
PHILADELPHIA, PA., Castaloy Metal Sales Company 
CHICAGO, ILL., Sterling Products Co., Inc. 
CLEVELAND, O., Die Supply Co. 
DALLAS, TEX., Metal Goods Corporation 
MICH., Castaloy Metal Saies Company 
ration 
orporation 
N, ENG., Mining & Chemical Products, Ltd. 
LOS ANGELES, CAL., Castaloy Meta! Sales Company 
MILWAUKEE, WISC., Harry C. Ketteison, Inc. 
MINNEAPOLIS, MINN., ne & Supply Co. 
a -» Inc. 
MONTREAL, CAN., Dominion Merchants Ltd. 
NEW ORLEANS, LA., Metal Goods Corporation 
ST. LOUIS, MO., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET S NEW YORK, N. Y. 


genuine KANT-LINK 


SPRING WASHERS 


KEEP BOLTED ASSEMBLIES permanently TIGHT 


BEALL Spring Washers compensate for wear, bolt- 
stretch, corrosion and break-down of finish. They 
meet rigid Army, Navy and Air Corps specifications. 
Available in Carbon Steel, Stainless Steel, Phosphor 
Bronze, Everdur and Monel Metal. Finished in Cad- 
mium Plate, Galvanized, Silver and Parkerized. 
IMMEDIATE SHIPMENT of all standard sizes. 


WIRE US your requirements 


BEALL TOOL CO. (odiv. Hubbard & Company) 
EAST ALTON, ILLINOIS 


ot eliminating such other operations as soldering 
brazing. Machining time is commonly reduced on 4) 
parts made this way. Morris Kaplan & Sons, 21 Wes 


46th St., New York 19, N. Y. 


FATIGUE-LESS FOOTSWITCH 


Built right down to the ground and with a low tread 
angle to minimize tiring of its operator. Pressy 


adjustable and the treadle is designed with special 
thought devoted to its non-slip features. Any number 
of circuits from one to eight can be controlled by th: 
unit which has simple, attractive lines, convenient! 
disposed hold-down ears, and a durable, dark finish 
General Control Co., Cambridge, Mass. 


HERMETIC FRANSFORMER SEALING 


Applies to transformers in any size or capacity as de- 
sired for aircraft, marine, or ordnance points of speci- 
fication. Glass or 
porcelain insulators 
are used with metal 
bands which are 
soldered into the 
copper-plated, cold 
drawn steel cases 
Special impregnat- 
ing processes are 
used to insure that 


co 


no solvents or other 
deleterious sul 
stances are left in 
side the coils. Peer 
less Electrical Products Co., Los Angeles, Calif. 


FLUORESCENT BALLAST FOR§TWO UNITS 


Carries two fluorescent lamps 90 deg. out of phase 
Weight is low, two lb. less than that of other types 


. ° e oge ~ ° Marae 
and design is such as to facilitate fit into ballast cha! 
nel in the axture. Included inductance is of a desif! 
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* STABILIZED to keep its tough- 
ness and transparency — that’s 
Albanene Tracing Paper. Because 
it is treated with crystal-clear 
Albanite, a new synthetic solid 
developed in the K&E laborato- 
ries—Albanene will not oxidize, 
become brittle or lose transpar- 
ency with age. Albanene’s im- 
proved drawing surface takes ink 


or pencil fluently, erases with ease 


TRADE MARK 


KEUFFEL & ESSER CO: Est. 1867 


CHICAGO »- NEWYORK + HOBOKEN, N.J.- MONTREAL 
ST. LOUIS «+ SAN FRANCISCO + LOS ANGELES « DETROIT 


... Ask your K&E dealer. 
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which msures correct balancing of the light out; 
the power consumption. This aids in reduction 
the eye-tiring stroboscopic effect and adds a pleasing 
effect to the light produced. Superior Flectri I; 
dustries, 2614 W. North Ave., Chicago, II1. 


MIDGET GEARMOTOR 
Measures only 43g by 31% by 3% in. and weighs 5y 
lb. Designed to provide good speed regulation unde; 








wide variations of 
voltage, load, and 
temperature, the 
gearmotor is self- 
starting and _ oper- 
ates on 110 or 220 
volt, 50 or 60 cycle 
with a power drain 
of 14 watt. Gears 
are helical-cut from 
laminated __ plastic 
and are completely 











If it is a metal piece to insert by 
driving, turning or inset, we can 
make it (design it, if need be) —to 
exacting specifications and to a high 
degree of precision uniformity. 


MACHINE SCREWS 
SHEET METAL SCREWS 

















MACHINE SCREW NUTS enclosed and protected. Forced ventilation cools the F 
PLASTIC INSETS parts. There are large bearings and ample oil { 
HOLDING PINS niin Te ee Se i Ss deealiaie . 
SPECIAL RIVETS voirs. To assist in uniform production of products 


i : using them as components, the units are precision as 
Economy of essential material gov- 


erns all of our production. Ingenuity sembled. Rotom Mfg. Co., Alhambra, Calif. 
saves waste. Inquiries Solicited 


SELENIUM RECTIFIER STACKS 
> INEWIENGLAN ISCREW.COl|y \re made by a new process which provides particu 


KEENE, NEW HAMPSHIRE larly good forward current characteristics and ex 
INCORPORIATED 1892 













~ 


La tes 
J 





tremely low leakage. The units are lighter and smalle: 
than metallic rectifiers of any other type. They hav 
facilities for bolt or stud mounting direct to equip 
ment assemblies, or can be provided with mounting 
brackets of various types for convenient assembly 

panels and other apparatus components. Operating lik 
other metallic rectifiers the stacks can be arranged t 
obtain higher current output in parallel, higher voltagt 











SYNCHRONOUS MOTO RS in series. General Electric Co., Schenectady, N. ‘ To 
. : ries 

atthe Ke 42 , 7 RUBBER-LIKE ELECTRICAL TUBE “ 

SIZES gi Presents two different though similar formulations. 0! "W, 

ae ee — iii does service in temperatures ranging from 188 to miu: wee 
eliver a running torque OF abou ee > s 7 a e " ralt pet ; 

.0085 h.p. their starting torque. Thus they will maintain 60 deg. F., with a dielectric strength of 1000 volt | T 


ONLY synchronous speed satisfactorily in spite of volt- mil, and with a transparency which makes it eas) 








age variations. Starting torques range from .16 examine connections and identify conductors. The Sct 
- . . s f 1Q]3 

to .8 ounce-inches. Made in 3600 r.p.m. only. ond material goes to a maximum temperature 0! ! 

Write for data. deg. F. and has a dielectric strength of 1200 volt pe 








mil. In general it is used to supplant varnished tubing 
and sleeving whether at electric points or not. Neithe 
material will support combustion . . . both have & 
cellent chemical resistance and low water absorptio 


Mn 
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MIDWESTERN PLANT NO.3 


equi} 


unt ing 


ott { 


Vi tage 


To beat the band of Axis bandits, three Solar facto- 
ries are now operating “round the clock”. The men 
and women of Eastern Plants 1 and 2 were told 
“Well Done” by the Army and Navy; they proudly 
wear the Army-Navy “E”. 

The Midwestern Plant has just started production; 


Neithe 


lave © 


NS FGxe... 2 7Gege... ONE PURPOSE 


the men and women of this modern air-conditioned 
factory are ready to help you speed the day of Victory. 
If your capacitor or filter problem is made ours, 
you can be certain of “Quality Above All”. 
Solar Manufacturing Corporation, General Offices: 
Bayonne, New Jersey. 


il va Ue CAPACITORS— 


CAPACITORS on RADIO NOISE-SUPPRESSION FILTERS 























They can be stretched to fit tightly over lugs 
splices or blown over flexible or rigid conduit to se1 
for waterproofing and sealing of cable ends. Sizes rin 
from B&S gage 24 (0.021 in. ID) to 2.0 in. ID. Sy 
cial sizes and shapes can be produced as required 
dustrial Synthetics Corp., Irvington, N. J. 


DEEP-WELL COOLANT PUMP 


Has two lengths from mounting flange to bot 





235¢ and 195¢ in. No packing glands or friction 
are used and _ ther 


no bearings o1 








metal to metal cont 
below the mounting 





[N70 ALiGHr 
TANK ~ 


GO SOME /4,000 
INDIVIDUAL PIECES 
THAT MUST BE 
MACHINED , 5U8- 
ASSEMBLED AND 
ASSEMBLED. 


A wnat wipe > aco a 
[IREMENDOU. 


TRIFLES / 2 
MOUNTAINS OF COPPER ae 
WERE SAVED BY : > 
REDUCING THE COPPER 
CONTENT OF CARTRIOGE 
BRASS FROM 70% 7TO— 
















flange. Liquids carrying 
abrasive grit and chips 







can be handled without 














danger of injury to th 





pump. Shaft rotates 






two large ball bearings 


one in the upper 





motor-end-bell and the 
other in the mounting 





Hange housing. Weight 


and thrust of the = shaft 
are taken by this lowe: 





bearing which is locked 
Ss 





















into place so that the in 









peller does not change 
position while the motor 
comes up to operating temperature. Shaft is accuratel 






ground to insure balanae. Either a % or 34 hp. motor 











is installed depending on whether ordinary continuous 
or extra heavy duty is to be encountered. Totally e1 
closed motors are used. Ruthman Machinery Co., Ci 
cinnati, Ohio. 






iy ive ODDS ARE 


¢ AGAINST EM/ 


~ BY THE ENO OF 43 
- THE US. ALONE WILL 
- BE OUTPRODUC/NG 
- THE AX/S TWO 70 ONE; 
WTH /7S ALLIES, 
THREE TO ONE / 










PRESS-TO-TEST PILOT LIGHT 


Can be checked instantly by a touch of the fingertip o1 




























the front of the jewel assembly. Rotation of the beze! 


Syathe 


a < ‘ ; proces: 
TYPES OF gC, ce ae im” L 5 oes 
DIALco B® Dees fy ciffere 
UNITS oe 
acono 
SERVING § now 
Fach 0 
te CO m Uc me usd ae ge) [a , that fit 

A VITAL WAR JOB IN THOUSANDS OF PLANES, : . 
meaptieccndyptes my ne raves either closes shutters or opposes polarizing lenses t ‘am 
a ee mE ee ith. effect a dimming of the light. Made in diameters trot " §00% 
Write for NEW 24-PAGE CATALOGUE- 72070 / ¢ in. up, the lights are interchangeable with AC-42-! . Tod 
3593 lamps. Connections are for either conduit or bo job, he 
seilpeiaaltandmtanaiptaliea sicis: —-appeetlnatha mounting and components of the unit are mad of rubt 
ellhhtntchetataaatetd ov einatemnas aluminum and plastic. Contact arrangements are of th lat wit 

break-before-make type so that solenoids, relays, @! 
ttt Cae Giy ty 3 Tae Tite other mechanisms will not be actuated when the bull f 


90 WEST STREET « NEW YORK (6), N. Y. tested. Available in aluminum or plastic. Searle 


Industries, Inc.., 


fy 
1 





a 
IN) 
ei 


SEPTE, 


Orange, Calif. 





ELECTRICAL MANUFACTURING 


URING 


This is Synthetic Rubber 


yathetic rubber is a new basic raw material which is 
processed, treated and formed in much the same way 
natural rubber. And...like natural rubber...it is of 
diferent types, is capable of many variations. 

Synthetic rubber is manufactured from gasoline, 
cohol, coal and gases kept liquid under pressure and 
Snow being made in five basic commercial types. 
fach type has distinct properties and characteristics 
that fit it for specific tasks. For some, synthetic rubber 
‘superior to natural rubber. For others it is equally 
% good. 

To determine which synthetic rubber is right for the 
job, however, requires a really thorough knowledge 
of rubber chemistry. The manufacturer must be famil- 
at with the properties of all five commercial types 


Listen to the Philharmonic Symphony program over t 


..- Buna-S, Buna-N, Neoprene, Thiokol and Butyl. 

United StatesRubberCompany uses all five basic types 
of synthetic rubber and is thoroughly familiar with the 
characteristics, properties and suitability of each type 
to the task for which it is intended. As the nation’s 
largest user of synthetic rubber, “U.S.” has built up a 
tremendous backlog of knowledge of this new basic 
raw material and experience in processing synthetic 
rubber to handle a certain definite job. Today, this 
knowledge and experience are being drawn upon to 
the fullest in supplying the Armed Forces and war in- 
dustries with the synthetic rubber and synthetic rub- 
ber products they need. 

A copy of “The Five Commercial Types of Synthetic 
Rubber” will be a valuable addition to your files. 


e CDS network Sunday afternoon, 3:00 to 


fe) 1230 Sixth Ave., Rockefeller Center, New York 20 * 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 
ANY 


UNITED STATES RUBBER COMPANY 
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tisers. Revised frequently, this two-way table 
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MOTORS, What They Will Do, |. 


That the engineer-designer may be well- 
































































































































































































































































































































re 
informed in regard to those types, forms and permits rapid reference to either motors or en 
sizes of electric motors which he may specify manufacturers. A 
for integration within his wartime product, To use, merely select the basic character of di 
ELECTRICAL MANUFACTURING offers this the performance desired (from the various su 
tabulation of the motor offerings of its adver- classifications and sub-classifications ) with due 
l > |e! 8 & & | | 
; 8 . 18 ‘| « tae ¢ is 
A—SINGLE PHASE Si oe Pel s St. So; 2 s|2 S els 3]. 
B—POLYPHASE o| 5 lai 4 2 g | sf]. $| $ | gis g | al, “I 
C—DIRECT CURRENT|S| & |2| £¢ 2 Biel Sislis & | als = #13 5 |) 
D—UNIVERSAL ¢ mw 19) oa » | de | o |S | e | ° ej = =). “|5 
E—TORQUE el &§ |8| ag | & 5 | et | eis/s| & E/3.:| §& e | § EI 
=| 3 || §8 3 s 1/29; s/s; 8/ 8 gE | -s0 & e|§ » | 
|< | « a = |} «@ | oO |8 | 8 | | S| 8 | ~ ol= =| 
Miniature <150 ———=S//AG|~ | A ACD | ABCD | ACD ~ {GD | ACD “Tx | ACDE | ACD AC cI 
| Fract.150-1 JAC) ABCE |__| ABCDE | ABGD | ABCE |ABCD) ACD/ CD ACD| ABCDE | ABC) | ABCDE ae 
Tntegral, 1- Se lvierinacnrenie ABC |__| ABCE | ____|_G_|____| ABCDE | ABC| ABC|" ABCE _ - 
Targe > 74 a ABC _ |. | ae | Le) ae) oa 
Constant SAG CAB A_|_ ABC | ABCD | ABCE | ABC |"AC"/CD |"CD |" ABC _| ABC| ABC! ABCDE |_A_| A <0 
Synchronous J ~ a 2 2 ee ee, oa 4 A | AB/| ABE || A Al 
| Varying _ | A _ | A |_AGD_|_ACD | BC_|_CD_|acp/cD|_ ABCD | AC | BG | ABGDE | ACD = 
fa) Adjustable _. | | an | | s6D | aD) ap CD_|ACD|_| ACD|_ABCD | ABC| BC |"ABCD | ACD = 
6.| Two cts’ tae el Oe Ud Ue ee) ee. 2 oe A | BC | ABDE | _ — 
) Multi oie ae Th Ss aa a ae a me ABC| BC |_ ABE |_| a 
High _ ___|— | |_|" 46D |"AGD | “ABG_| ACD |ACD/CD |GD | ABCD |ABG| ABC| ABCD |_|“ —| 
scant cxnemeescmmninennten AG|_AG_| A_| ABCD | ABCD | ABC | AC _| ACD| CD | ACD| ABCDE | ABC|_B_| ABCDE | a ii 
| Split-phase sk ae ee ee a A —_—_ |[— | —_——— a —— 
“Resistance-start . 2 _ an | a oo oan an A xe 
“Reactor-start_ || pers | nomen ee - 
Capacitor-start ae A A A A : A - ita x A | : A | ee 
Capacitor —_ ka. 2-8 ok 1 ee ee 1: A | — 
| _Series 7 _|AG|—___ |__| ACDE | ACD | Cc _| ACD E ACD| CD | ACD| ACDE | C S AGD | ACD|_C rae 
| Repulsion or te Se ae eae Se ee Oe i ee aed a a A : = 
>| Compensated repulsion a a eres | | | ah oe = 
Repulsion-start induc tion | | ~ ~ oe fh: - ih oe a a 
Repulsion induction | ee ere SSS ee —— —— | ——_______ an — x cca ates 
“Squirreleage=———“‘U!SCdSCéSCS*dSCS™” AB | AB | B 8 eo: x B AB | B ABE — 
“Wound rotor SSCS 7 se ak: - \ B B | BE C “a 
Shaded pole ttm hi. (ol. «2. 2) oe _A | ; |_A_ | e A | A|A A|A 
__| High cycle i ~ B / Sa oe AB = ae 
D Normal torque, INE iri 9205: ek mm peg ain nena im Ne 
) normal starting c urre nt _| | B ; A | ABC AB | AC | B B B B ee A 
oe Normal torque, - | meni } - - 5 - | “— | 7 : t i ~ 4 ants a. 
cel wow omens cnet | |B ia NI el een ae i Ae hI Baie cll nce 
Eo| High torque, | | | | aS 
<P low st: arting ¢ current | B AB | | | B | B AB | 
EO) Highslip ___| |B 2 - a a a B _ — 
&.<| Low starting torque, a eee ck ee enna _ a | anaes 
C< normal starting current ae ee B os P B B B aie 
= Low starting torque, sie — | — — ae 
low starting current | A B | | B B AB rae 
—l"Tow voltage < 110-220 |AG|__ | A | ABODE | ABGD | ARGE | AGD |ACGD|CGD|ACD|_AGD |ABC| AG |ABGDE |__| AG ac 
ae “A | ABCDE |__| ABCE | ACD | ACD|CD | ACD| ABCDE |__| ABG| ABCDE|_ A_|__ ar 
_,| Protected AG | ABC | A | ABCDE | ABCD | ABCE | ACD | ACD/CD | ACD] ABCDE | ABC] BC | ABCDE|__|_A a 
=| Enclosed ____|AG|_ABC_| A | ABCDE | ABCD | ABCE | ACD | AC D/GD | AC D| ABCDE | ABC) BC | ABCDE |__| A‘ ALA 
<| Splash-proof _ | - S80.| | ABCDE!  —“PABCE PAC 4 CD | ABC] ABCDE | __ Petr 
& Explosion proof — is | iv. BC_ } ABC DE i ov a _A B ee ACD) re re a AB Tae a! ABCDE |___ a ia 
Fan cooled |AC] ABC | A | ABCD | AB_| ACD | ACD/CD | ACD) ABCDE B ABCD | A_|_ a 
"Pipe ventilated || a as re. | A es BC BC aaa nal ees 
GS Morzontal \AG| ABC | A | ABGDE | ABCD | ABCE | ACD |ACD| Tp |ACh| AnCDE ABC) ARC) ABODE } A | A AIA 
Z| Vertical ~~~ ~*\AG| ABC | A | ABCDE | ABCD | ABGE| ACD | ACDIG CD17 ACD| ABCDE | ABC! ABG RBCDET A |_A yur 
—_ << .o. ABCDE | ABCD | ABCE | ACD | ACD/GD | ACD| ABCDE | ABC) ABC ABCDE |_C Te 
£\ Bracket _ _____|__|_ABG_|__| ABCDE |__| ABCE| ACD |___|"_|__ | ABCDE|__|_B_| ABCDE _la 
S| Resilient __|_| ABC | | AC ABCD | ABGE | ACD jms me So ABCDE | _|__ Ce 
=| Shaftless leah eae as | ABCE| fT ae eal Bs BG: | ABCE | joo cos 
——lSleeve || “AB |_| ABCDE | ABCD | ABGE | ACD | AC D/Up | ACD AG D| ABCDE | ABC| ABG| ABCDE | ACD} iii "ee 
Gn Oilless ss CAC] CA | ABCD_ ~| ACD | ACDIG D | ACD| ABCDE | __ | ACD] AG AIA 
Sz) Ball ie a __|__|_ABC_| A | ABCDE | ABCD | ABCE | ACD” | ACD|G D| ACD| ABCDE | ABC} ABG| ABCDE | = 
a Tapered and straight roller ‘= ia a “| ‘Pee ee all [ cei BC oc = 1 
——\"Speed reducer A | A | ACD | ABCD | ABCE ACD —|xep ACD|_ ABCD ; | ABCE A Ay 
| Glutch dA] a aS Ree |S italy Rane Ln 
<<| Brake ee EE ctf _ |__| ABCE iene | ACD|CD |~ | ABCDE ABCE a as A 
OP Governor control _ awe ____{|_ACcD ; AC » | ACD D c D | ACD] _C _ABCD = S a 
E<| Temp. protected -|_____|__|__A _|_ACD |ABCE i | c || _|_ABCD ae ce ie 
© | Centrifugal switch |_A A A oe bleminp A ek el a. 
Two-power _ —- =) Bite B | a | B B | 
? oe 
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Mfg. Co 


liansen 


STURING 


Available Types, Who Makes Them. 


regard for the realities of the to-be-available 
energy supply (as covered primarily by the 
A, B, C, D and E key letters). Relate all other 
desired features and the makers who supply 
such components can instantly be identified. 
Specifiers should have a working knowledge 


-Motor 


“ 


Holtzer-Cabot Elec. 
Elec. Co. 
Mfg. Co 


Hay lon Mfg. Co 
John Oster Mfg. Co 


Leland Elec. Co. 
Master Elec. Co. 
Peerless Elec. Co. 


Kingston-Conley 


Heinze Elec. Co 


Ohio Elec. 


| 


| 


__| ACDE 


Reliance Elec. & Eng. 


Co. 


of applicable WPB restrictions upon both 
motors and controls; see “Standard Motors 
and Controls Will Take Stepped-Up Loadings” 
(Elec. Mfg. Nov. 1942, p. 40) and “Motor 
Starters For The Wartime Product” (March 
1943, p. 85). 


Electrical 
Motors Inc. 


B. A. 


Robbins & Myers, Inc. 


Valley Elec. Corp. 


. 8. 


Signal Elec. Mfg. Co. 
Speedway Mfg. Co. 
Star Electric Motor 
Wagner Elec. Corp. 
Wesche Elec. Co., 








| ABC| ABCE | ABCE | ACDE ABC) 
ABCE 4 a 





¢ Jalal Pioneer Gen- 


~ 


>|>| Victor Elec. Prod., Inc. 


ABCE 
BCE 
ABCE 











ABCE 








ABC 





AB 





ABG 





ABC | ACDE|_ 





Cc 





C | ABGE |ACDE| ABC 


BCE 





Westinghouse Elec. & 


ACD 
ABCDE 


ABCE 
ABCE 


ABCDE 


AB 


ABCD 


AB 


ABC 
ABCD 
ABCDE 






















































































ABCE | ACDE 
ABCE (ACDE 
ABCE 
ABCE 


ABCE 











ACDE |. 


ABCE | ACDE | 








ACDE 
iE | ACDE 


ABC; AC 


ABC} ABCE| AB 
AB 
ABCE 


ABCE 
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ABC 
ABCD | ACD} ACD 





ABCD | ACD} ACD 
ABCE 


ABCE 





ABC A cD 
ACD 
ACD 


B A BCE 


BCG 


ABCD | ACD} ACD 


Z). 
DO | 


wm mer im Te 
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ABC 
AKUE 
¢| ABLUDE 
ABC 
ABC 
BC 
ABCDE 
ABCDE 


ABCDE 


ABCDE 


BC 








WASHINGTON SAYS — 


(Continued from p. 105) 
one customer to receive at all points and from all 
5 a ’ sources in any one calendar quarter more thar 
ur years of engineering service to ° 7 ‘ 
Pee . ton of carbon steel, 1000 Ib. of stainless steel and ? 
the rubber industry care, perhaps, ; s 
PRECISION ; ton of other alloy steel. By a change in the copper sec. 


meeting their severest test in today’s ‘ N eli 3 . 1 : il] 
. tion a deliveries ol ass an wire ml roducts 
PRECISION production of parts and products 3 a . product 
are banned after September 30, except to fill authorized 


which must meet exacting specifica- . Peat : 
controlled materials orders. Until that time ware. 

houses may fill their stock orders for these products 

bearing preference ratings of AA-5, or higher, up t 


tions. And, because the test is more 
severe, the satisfaction of meeting it 
is greater for us and for our cus- 
ac 2 per cent of the total quantity of products shipped be 

tween April 1 and June 30, 1943. Warehouses which 
To manufacturers who require preci- receive an authorized controlled materials order fo; 
sion gages, jigs, fixtures, form tools, copper from a customer and arranges for direct ship- 


and molds, we offer assurance that ment by the pre lucer or another supplier of materia 


inquiries ond orders will be handled may not consider the delivery as made from its stock 


: soa 
Rate WE fell understanding oF aur and may not request replacement it is made clear 


PRR en te Cenk aed tee the amended regulation. 


Victory effort. 

Defective Electronic Parts. Used defective, e 
hausted or condemned parts for electronic equipm 
must be disposed of by producers or suppliers, either 
for salvage or to be destroyed within 60 days, WPB 
announces in amendment to Limitation Order L-265 
This action was taken to prevent defective parts fro 
getting back into trade channels. Previously the order 

150 MIDDLE ST., PAWTUCKET, R. I. had provided for salvage of such parts, but now the 

may be destroyed if salvage is not practical. 

‘ 

Aluminum Castings. Wartime demands have re- 

sulted in a doubling of production of high strength 

heat treated aluminum castings during the past 

18 months according to WPB. At the same time 

non-heat-treated sand castings—the principal peace- 


THE HILLIARD 


time type—have remained at the same productive level 
Prior to the war, the bulk of demand for die castings 
was for the type made on gooseneck machines. Since 
the start of the war the use of dense castings made 
on high pressure cold chamber machines for aircraft 
and ordnance uses has grown to the point where these 
constitute about 80 per cent of total shipments. 


Mica Production Up. Maine, New Hampshire, Mas 
sachusetts and Connecticut mica mines have increased 
production of strategic mica according to the WPB's 
Mica and Graphite Division. Though total receipts 
from the New England mines constitute a relative 
negligible proportion of the — supply. In - 
New England produced about 2 2 per cent of the U1 

a ratchet permitting infinite adjustment and as an automatic States total war consumption of mica. 


A “Free Wheeling” Clutch of simple design recognized for 

®Dem 

threads 

has su 

backstop. Furnished in a number of types — | 

DAY! Copper Availability. Brass mill and copper wi" appliar 

THE wriTé T mill products are available through the Copper Ke J@}s still 

Sq ILLIARD x covery Corporation for manufacturers using coppe! BRused 51 

CORPORATION Legge PEN ECA or copper base alloy ere in the ea ‘ Bthreadk 
, 1e 


ene piaitecntimeaiaas permitted civilian goods. Consumers 
ELMIRA N Y. this clutch to your needs. Goods Division of WPB indicates desirable froze! 


many years as “Standard Equipment’ for Automatic Dual 


Drive Operation—Automatic operation of 2 speed drive—As 


e ° e 4. 
and excess inventories of such brass and copper prot 
CENTRIFUGAL ... SINGLE REVOLUTION ... FRICTION ucts lies unused in manufacturers’ hands. It also ei 


phasizes that producers in many instances stand 0 
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LAMSON MAKES TERMINAL SCREWS 


7 “pe 


AND MANY 1 4 >» * pecial PARTS 


i: 


re, Mads 
ncreased 
WPI 


receipts e 


*Demands of the electrical industry for headed and commonly in demand, and Lamson & Sessions is equip- 
threaded products have rapidly increased and Lamson ped to handle volume orders for them under priority 
has successfully met many varieties of requirements for conditions. If you are unfamiliar with the Lamson line, 
upset products. With former production for domestic send for the Lamson Blue Book of standard bolt and nut 
appliance applications dried up for the duration, Lamson products, which can be of considerable value to you if 
is still providing the electrical industry with many parts yOu use standard products in your assemblies. 

used strictly for war production purposes. Headed and . 


THE LAMSON & SESSIONS COMPANY - Cleveland, Ohio 
threaded rods, through-bolts and terminals are most General Offices, 1971 West 85th Street 


LAMSON & SESSIONS 


SOGTS . i ee es Ss Oe © 2s ie eo ee ee oe) ee we 
Your Jobber Stocks the Lamson Line 





RYERSON 
STEELS 


For the 
Electrical Industry 
IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 
to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 

Bars * Plates * Sheets * Strip * Structurals 
Mechanical Tubing ° Stainless Steel * Alloys 


Tool Steel * Reinforcing * Bolts * Nuts 
Wire * Washers * Welding Rod °* Etc. 


JOSEPH T. RYERSON & SON, INC. 

CHICAGO — MILWAUKEE — ST. LOUIS— DETROIT 

CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 


SAVE 








TIME 


with 


IDEAL 


‘’‘Thermo-Grip”’ 


ELECTRIC 
SOLDERING TOOLS 


“Thermo-Grips” speed is in- 
valuable with the new, higher- 
melting-point solders. Pert 
held comes to intense heat 
almost instantly, due to resistance heating principle. No pre- 
heating; No open flame hazard. 

“Thermo-Grips” are not just the conventional type of solderirg 
iron, but a large selection of specially designed tools for specific 
purposes. 





IDEAL “Thermo-Grip‘' Pliers permit 
workman to hold the parts to be soldered 
firmly together, with one hand, leaving 
other hand free to handle solder. 


Complete Line of Soldering Equipment 


PROMPT SHIPMENT 


ba IDEAL COMMUTATOR ORESSER CO 
1008 Park Avenue Sycamore, Illinois 
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SALES OFFICES IN ALL PRINCIPAL CITIES 








SOLDERING 








benefit through availing themselves of the service }y 
the Copper Recovery Corporation in routing this ma 
terial into civilian channels. In making copper avai 
able in this manner the Copper Recovery Corporation 
merely acts as an agent. The material itself is pur 
chased directly from the owner. Price terms and other 
details of the purchase agreement must be arranged 
between the buyer and seller subject, of course, t 
OPA regulations. Manufacturers desiring informa 
tion about frozen or excess copper stocks may obtain 
lists of the quantities and kinds available from local 
offices of WPB. If the manufacturer has specific re 
quirements he should write directly to the Copper 
Recovery Corporation, 200 Madison Ave., New York 
The regular form PD-595 is available. 


Copper Wire For Farmers. Simplifying the pro 
cedure by which retailers and wholesalers may sup 
ply copper wire to farmers under the Controlled Ma 
terials Plan, WPB has issued Direction No. 21 
CMP Regulation No. 1. In order to obtain copper 
wire in excess of the 75 ft. permitted under Priorities 
Regulation No. 19, farmers may obtain copper wir 
allotment certificates which are issued by local au 
thorities on the basis of applications which show actual 
need of copper wire for farm operations. Retailers 
who receive orders for copper wire supported by sucl 
certificates may either place orders on warehouses 
or mills for the amount of the copper wire shown it 
the certificate or may place an authorized controlled 
materials order for the amount shown on the cer 
tificate together with a stipulated certification. Re 
tailers must fill orders for copper wire accompanied 
by Copper Wire Allotment Certificates in the order 
in which they are received and must give preferenc: 
to such orders over those which are supported by 
preference ratings alone. 


Power And Distribution Transformer Industry 
Advisory Committee. The following are members 
constituting the industry advisory committee: Joh 
H. Darby, Erie Electric Co., Inc.; A. C. Farmer, 
Westinghouse Elec. & Mfg. Co.; Samuel Horelick 
Pennsylvania Transformer Co.; H. F. McRell, Ger- 
eral Electric Co.; J. J. Mullen, Jr., Moloney Elec- 
tric Co.; S. W. Stockwell, Davis Transformer Co.; 
and A. Marcus, Eisler Engineering Co. 


To Stimulate Production. Issued under the spor 
sorship of the Industrial Incentive Division of the 
Navy Department, “Ideas That Work To Win!” 3s 
a dramatized booklet to assist management in estab- 
lishing and conducting various incentive measures t 
stimulate production in Navy contract plants. Vigor 
ously defining industrial incentives as “those ideas 
which rouse the fighting spirit of American workmen 
and translate that spirit into increased or improved 
war production” Admiral Woodward emphasizes that 
such incentives are not and never should be 
sidered as a substitute for intelligent industrial mat 
agement. Obtainable from Industrial Incentive Dr 
vision, Navy Department, 2118 Massachusetts Av¢. 
N. W., Washington, D. C. 


con- 
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HERE'S A VOLTAGE STABILIZER THAT’S 
INSENSITIVE TO LOAD POWER FACTOR 


A Few of Its Many Applications: 


UOT Ue CCU mer Cu 
em UM 
OS yeti 

Motion-picture projectors and sound 
eT 

OCT ye ity 

X-ray machines 


ent PCr eam 
PLC Ley 


erly 
Calibration of meters, instruments, relays 


Laboratory precision processes and testing 
OTT Tray 


Provides Constant 
Output Voltage from 
Variable Input 


i new G-E voltage stabil- 


izer provides a constant 115-volt 
supply on circuits varying from 95 
to 130 volts, ensuring better per- 
formance and greater reliability 
of a wide variety of electric equip- 
ment. On such circuits, wherever 
close voltage regulation is requisite 
to good operation, these stabilizers 
fill the bill. 

Maintenance costs are negli- 
gible. This voltage stabilizer is 
completely automatic, and be- 
cause there are no moving parts, 
practically no maintenance is nec- 
essary. It is not affected by varia- 
tions in load from no load to full 
load or by changes in power factor 
from unity to 0.8 lagging. More- 
over, it will operate continuously 
throughout the range from open 
circuit to short circuit without 
damage. 


Wide range of ratings. Ratings 
from 50 to 5000 va are available; 
*‘specials”’ will be built to order. 
For details on this stabilizer’s 
unique circuit, write for Bulletin 
GEA-3634. General Electric Co., 
Schenectady, N. Y. 


GENERAL @& ELECTRIC 
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Man power shortage on fastening jobs need not 
be a handicap if HOLTITE-Phillips Screws and Bolts 
are adopted as standard fastening practice. Women 
become proficient quickly with power drivers. Their 
basic training time is drastically shortened, and pro- 
duction rapidly increased when these modern fasten- 
ings are used. Experienced workers can effect savings 
in time and cost up to 50% and more. 


Further savings are made when HOLITITE Sheet 
Metal Screws are used. Tapping operations are 
eliminated by these hardened screws as they cut 
their own perfect mating threads in the material. 
Speed nuts are run on these screws with greater speed. 


SPECIALS 
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With complete 
equipment and facil- 
ities for producing | 
Special parts and | 
fastenings, we can 
efficiently meet any 
requirement, exact | 
to specifications. 

Send blueprint, spec- | 
ifications or sample. 
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LAMINATED PLASTIC PROGRESS 


(Continued from p. 99) 


the shock of tooth impact, thus lessening the wear on 
the gears and minimizing vibration. Tooth deflection 
absorbs the impact instead of transforming it into 
noise. For reducing pump noises non-metallic gears 
are used in oil pump drive gears. 

Starting, lighting, and ignition systems of automo- 
biles, boats, and airplanes, sometimes use laminated 
plastic as sole insulator combined with mechanical func- 
tions. For example, it is used as a can follower in the 
ignitor to place the electrical spark at the correct point 
in the power cycle. Beveled and herringbone gears 
are commonly included in washing machines and other 
mechanical equipment for home use where silence is a 
definite selling point. 

Metal gears, to reduce noise to any extent, must be 


INSULATING SOLIDS COMPARED 
| | pe | | 








Tensile | electric | | Specific 
Material | Strength | Strength | Resistivity | Gravity 
Volts | 
| per mil | Volume | Surface | 
Cb. per | Yin. | Ohms Ohms 
| sq.in.) | thick | rcm? | rcm? | 
Mica-Glass s 14 * = 
(fused) | 13,000 370 | 8.6x10" | 1x108 | 33 
Porcelain | 6,000 275 | 1x10" ~- 2.5 
Quartz 20,000 | 250 | 1x10 | _ 2.2 
Hard Rubber} 7,500 | 250 3x10'5 1x10$ 1.45 
Hard Fibre | 13,000 | 150 | 3xl0% 2x10 | 1.50 
Laminated | | 
Plastic | | 
Grade XX | 10,000 | 200 | 1x10 | 1x10 1.35 


cut accurately and mesh properly because their elas- 
ticity is negligible. Gears manufactured from laminated 
material, on the other hand, have a certain “spring” 
or elasticity which enables them to overcome slight 
errors in cutting. When in use, however, the gear 
material compresses sufficiently to give good contact 
over the entire gear surface. They “wear in” well for 
sustained service at many specification points. 

Gear stock to be used in the cutting of large drive 
gears is made from a specially prepared canvas filler. 
For small drive gears cotton or linen fabric is pre- 
ferred, the latter resulting in a dense, uniform struc- 
ture, suitable for the cutting of small gears for use in 
electric clocks, speedometers, phonographs, telegraphs, 
and small electric motors. 

The noiseless qualities of non-metallic gears ar¢ 
not the only reasons for its wide acceptance. In many 
cases they have outworn gears made of the more com- 
mon materials such as cast iron, bronze, and untreated 
steel. In applications where the air is laden with 
abrasive dust, as in coal mines or cement mills, the 
plastic gears enjoy the advantage of not being cut b) 
the dust. Ordinary metal gears would be cut by the 
abrasive and the gear teeth ruined, but the same dust 
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KOOLOHM 
7 WIRE IS 
Ln 
TIMES 
LARGER 


h Koolohm Resistors 
Oo 


Althoug . 
\ves af inary 

then smatier—then ~ 

often : 

resistors, ; 

times large a! This '5 espe 


in actual cross- 


\ are 


sectiona in the high 


THESE RESISTOR WATTAGE 
RATINGS MEAN WHAT THEY SAY 


ACTUAL SIZE 
ILLUSTRATION 


Regardless of the ohiic values 


If it’s a 5-watt Koolohm, use it at its full 5-watt rating—regard- 
less of whether it has a 1 ohm or a 40,000 ohm value! If it’s a 
10-watt Koolohm you can count on it dissipating a full 10 watts 
whether the resistance value is 1 ohm or 70,000 ohms! 


In brief, there’s no need to “play safe” with Koolohms. You 
don’t have to use a larger resistor than you actually require. 
You can forget your worries as to whether the wire size is big 
enough to carry the current and the resistor body large enough 
to withstand the temperature rise involved. You can use any 
Koolohm at its full wattage rating—any time, anywhere! 


This freedom of use is made possible because Koolohm 
design is based upon a time-tested, inorganic insulating material. 
This is sintered on the wire before it is wound—at 1000° C.! 
The insulation is flexible, and has a dielectric strength of 
350 volts per mil at 400° C.! 


Samples free to industrial users. Catalog on request to all 
who are interested in better, more dependable resistors. 


SPRAGUE SPECIALTIES CO., Resistor Division, North Adams, Mass. 


AJOLORIM 


REGISTERED TRADEMARK 


POWER WIRE WOUND RESISTORS AND METER MULTIPLIERS 
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ay This FREE BOOK tells how, 


ARMATURES,ROTORS,DY 


Now can be 


DY-NAMICALLY 


OTORS, 
geo 


ME 


BALANCED..Ffaster and alan Cost 


Every motor ever made will run 
better and last longer when dy- 
namically balanced. Now, with 
the new Bear Dy-Namic Balan- 
cing Machines, armatures, ro- 
tors and dynamotors, large and 
small, can be dy-namically 
balanced in less time and at 
less cost! 


The new Bear machines are IN- 
EXPENSIVE! They are simple 
to operate. A man or woman can 
learn easily to operate them in 
but a few hours.! 


Hundreds are now in use, dy- 
namically and statically balan- 
cing many kinds of revolving 
bodies . . . in one continuous 
operation with precision that 
meets all established require- 
ments including government 
specifications. 

WRITE, WIRE OR PHONE de- 
tails of your problem or write 
for FREE DATA BOOK contain- 
ing complete details. Bear Mfg. 
Ca., Industrial Division, Dept. 
EM, Rock Island, Ll. 


drive and pimion gears by plastic gears has cut 
breakdowns due directly to the abrasive nature 
atmosphere resulting at the same time in large 
omies in operations, 

Special gear stock in either sheet or blank fo: 
kept on hand in many paper companies for use 
placements for metallic gears on pumps, winders, a 
other machines used in paper manufacture. FE 


NUCH three-dimensional cup-shaped forms are a part 
of war-learned lessons in the manufacture of thin, 
laminated plastics and offer a definite advance. 


ence of one of the large paper makers indicates that the 
life of these gears exceeds that of untreated steel, 
bronze, or cast iron gears where shock loads or exces- 
sive vibration is encountered. 

For over a decade fabric base laminated plastic 
has been used as bearing material with considerable 


SASS ats 


ENSIFIED laminated wood is compressed to one half 
its original thickness and has a specific gravity of 


‘There are many ways of choosing a transformer . . . there 1.35. Modulus of elasticity with the grain 3 x 10° lb 
are even more ways of making one. But, the ideal transformer | per sq. in 
| for a specific job doesn't just happen . . . it's designed. May 


}we help you on your problem? success. Experience has shown that although the 
fabric bearings weigh less than one-fifth of what meta 
bearings do, they are sufficiently strong for all applica 
tions and have other advantages besides. 

The coefficient of friction of the phenolic fabri 
bearing is less than one half that of a babbitt bear 


There is no substitute for engineering skill 
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Now you can design machine tools 


the way you ve 


always wanted to! 


RELIANCE 


0. 


DRIVE 


A BUILT-IN 
ALL-ELECTRIC DRIVE 
FOR A-C CIRCUITS 


at the 


- ¥ 4 sat, eae ss . 
‘xces- ‘ \ / ae { } 4 
ylasttc J fa L Bo my q td it = : q 


erable 
Precision Lathe with Built-In Reliance VeS Drive 


FOR EXAMPLE, the designers of this all-electric precision lathe made full use of the 
Reliance V*S Drive. They offer: 


A lathe giving spindle speeds from 5 to 2500 rpm. with but one gear change 
. . . All electrical equipment is built-in and arranged for connection to an a-c. 
circuit . . . Speed changes at the turn of a handle (1) . . . Spindle speeds indicated 
by tachometer (2) . . . Spindle operation (starting, stopping, reversing), all con- 
trolled through the motor by a small switch on the headstock (3). 


The Reliance V*S Drive is more than a source of power. In machine tools, it provides speed 
control for spindle or table and for feed drives. It replaces change gears, reversing gears, 
brakes and clutches—not only in machine tools, but in many other motor-drive applications. 


You, too, may find in Reliance V*S Drive the new design opportunities you have been 
looking for. Call in a Reliance Application Engineer or write for Bulletin 311. 


LIANC 
a iy wl 


ugh oF RELIANCE ELECTRIC & ENGINEERING COMPANY 
at ea 1088 Ivanhoe Road « Cleveland, Ohio 

¢ 11Ca 
PI URMINGHAM * BOSTON + BUFFALO + CHICAGO «+ CINCINNATI + DETROIT + GREENVILLE (S. C.) « LOS ANGELES « NEW YORK ~ PITTSBURGH 
a PHILADELPHIA ¢ PORTLAND (ORE.) « ST.LOUIS + SALT LAKE CITY + SAN FRANCISCO + SYRACUSE AND OTHER PRINCIPAL CITIES 
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MISTER 


-»-there’s an easier 
way to end your 
motor problems 


ask Westinghouse! 


Maybe the one best motor for 
your job has to be designed . . . maybe 
modification or selection of an existing 
type will do the trick. Either way, 
there’s no substitute for ““‘know-how”’ 
in designing, modifying or selecting it. 
Westinghouse puts 57 years of motor 
and control experience at your dis- 
posal to get the right answer sooner. 
For engineering aid, phone or write 


your nearest Westinghouse office. 
j-21288 


MAST te 


| 





ing, the former showing a variation of from 0.10 to 
0.15 over a range of shaft peripheral speed from 200 
to 400 ft. per min. Other physical characteristics 
of these bearings compare favorably with tin base bab- 
bitt bearing material. The ultimate compressio; 
strength of the fabric bearing material is more than 
double that of the metal bearing material and the Brin- 
ell hardness is slightly higher. The largest variation 
is evident in the heat conductivity, which is as high 
as 0.0137 watt per sq. in. per deg. C for one grade 
of the fabric bearing material as compared with a 
value of 0.845 for tin base babbitt material. 

Fabric bearings can use water both as a lubricant 
and coolant, but because of the high starting friction 
of the fabric bearing, grease is often injected onto 
the bearing surface when starting. 

Acid resistance is a prime requisite of most metals 
wherever chemicals are processed or used and lam- 
inated plastics can be manufactured to be notably inert 
chemically. Special grade have been developed for 
use where neutral solutions of organic or inorganic 
salts are handled, or where organic or reducing acids 
and mild alkalis are encountered. 

Laminated phenolic has been used successfully in 
the form of tubing for the piping of chemical solutions. 
Manufactured in standard iron pipe sizes, it comes 
complete with auxiliary parts such as couplings with 
inside threads, ells, tees, and valves. 


LAMINATED PHENOLICS IN AIRCRAFT 


HOSE engineers and designers responsible for 
a the design and production of aircraft parts are 
quite familiar today with the characteristics and prop- 
erties of the grades of laminated phenolics suitable 
for airplanes. To a greater extent than ever before 
parts are being redesigned for the use of synthetics 
because of the ready availability of material, lighter 
weight, and faster production of the plastic item. 

Control cable pulleys have been one of the most im- 
portant applications of laminated phenolics in_air- 
planes. The material has half the density of alumin- 
um, has a low coefficient of thermal expansion, and 
resists moisture well. Straight runs of cable are pro- 
tected by synthetic cable bushings. These bushings 
protect both cables and bulkheads through which they 
run and serve as slack supporters for cables. 

The entire electrical system is dotted with the syn- 
thetic product in uses where electrical insulation 1: 
important. The ignition system, radio sending and 
receiving equipment, control panels and dials, coll 
parts, antenna housing, insulating washers, radio 
masts and supports, and direction finder loop hous 
ings are other components made of laminated 
phenolics. 

A cooperative development of aircraft manufac- 
turers, laminated plastics fabricators, paper mills, and 
one of the government agencies has resulted in a new 
type of paper plastic. laminate which can be produced 
in a seamless, one piece construction that can be made 
in volume. The impregnation of a strong paper filler 
with phenol-formaldehyde resulted in a laminate suit- 
able for some of the primary and secondary aircrait 
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~ §YSE THESE BOOKS AND FILMS ON LATHE OPERATION 
yst im- : : ' be. 
sas ilies One of the most serious problems confronting man- men and women must acquire new skills in the short- 
lumin- (§gement today is the training of new employees to re- est possible time. 
n, and [place thousands of skilled technicians who have been To help you train new lathe operators, we offer the 
€ pr alled for service with the armed forces. With inex- practical aids listed below. These books and films on 
ishings §perienced workers, production goals must be in- lathe operation have proved effective in hundreds of 
h they J@ereased and standards of precision and quality must apprentice training schools, including Army and Navy 
be maintained. To accomplish this, a vast army of training stations. 
1e S 
>< < e . . * > 
tion 1s Write for Information on These Practical Training Helps 
ng ari 
Is, col MOTION PICTURES — “The Lathe” and “Plain Your Lathe in Trim.” Sample copies mailed Screw Threads in the Lathe.” Shows how to 
radi ‘urning” — two 16 mm sound films in color on request. set up a lathe for cutting various pitches of 
ite i lathe operation, Available on a free loan screw threads; setting cutter bits; screw thread 
rs rs sis for apprentice training. Showing time HOW TO RUN A LATHE—A practical 128-page formulae; metric threads, ete. Price 10c. Sample 
ninated ‘minutes each, Write for circular. operator’s handbook. 360 illustrations. Written copy free to apprentice supervisors. 
in simple, non-technical style easy for the be- 
sil OW TO GET THE MOST OUT OF YOUR LATHE ginner to understand. Used as a shop text book GRINDING CUTTER BITS — 12-page book on 
lalla Sy . . . . . . . . 
ai pecialized service bulletins on the care and by the Army, Navy and Air Corps. Price 25c. grinding lathe tool cutter bits. Covers identi- 
Ils, and ‘ration of engine lathes. H-1, “Keep Your Sample copy free to apprentice supervisors. fication and application of various bits, meth- 
1a new Bathe ( lean”; H-2, “Oiling the Lathe”; H-3, 5 ods of grinding, correct angles, etc. Price 10c. 
roduced stalling and Leveling the Lathe”; H-4, “Keep THREAD CUTTING—21-page book, “How to Cut Sample copy free to apprentice supervisors. 
ye made 
er filles 
ate suit- 
aircralt y a 
4 3 CLOT | 
«ft SOUTH BEND LATHE WORKS \ Gut 
TURING ra oe 3 x hmadle |) 


LATHE BUILDERS FOR 36 YEARS SOUTH BEND, INDIANA oe 
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PAPER, OIL AND ELECTROLYTIC CAPACITORS 


INDUSTRIAL 
CONDENSER 


CORPORATION 
1725 W. NORTH AVE., CHICAGO 22, U.S. A. 


DISTRICT OFFICES IN PRINCIPAL CITIES 
QUICK DELIVERY FROM DISTRIBUTOR’S STOCKS 


structures, such as wing flaps, servo-tabs, a 

tabs, to mention but a few. One new applicati 

of wing tips and wing flaps, resulted in a se! 
ported structure requiring no internal framew 
lesser number of parts than 1s needed with th: 
ventional aluminum fabricated item, and a smoot 
face finish, possessing at the same time the res 
necessary for recovery from deflections under \ 


Layers of laminated sheet stock provide insulation 
between metal contacts in this circuit selector unit, 


loads. In addition to the advantages out.ined above 
may be mentioned the following: pre-fabrication 0: 
structures in a laminating plant in quantities and at 
greater speed than the metal sections; greater resist 
ance of the synthetics to abrasion and denting ; adapt 
ibility to double curvature forms witheut special treat 
ment; and accurate control of slight taper and gage 
variations which are so necessary in aircraft parts 


SOME NEWER LAMINATE > 


HUS far our major attention has been directeé 

to the ordinary type of laminated plastic using 
a phenol-formaldehyde for the base of the binder an¢ 
either paper or cotton fabric as filler. But recent de- 
velopments in the field make it necessary to examin 
the newer applications of the synthetics. 

One comparatively new development is the impreg 
nation of wood veneers with thermosetting laminating 
varnish, and subsequently curing tke combinatio 
under the application of heat and pressure, during 
which process the wood is compressed to about ont 
half its original thickness. The resulting product has 
a specific gravity of about 1.35 with tensile strengths 
of from 12,000 Ib. per sq. in. crossed grain to 30.00 
lb. per sq. in. parallel grain. The modulus | 
elasticity is 3,000,000 Ib. per sq in. parallel grain. 

The airplane industry uses tais densified-laminat 
wood for the production of propeller blades, prop 
ler parts, and for parts in air frame construction. Pr 
peller blades are thus produced after one pressin 


and curing operation, since the laminations are ¢u! 


and stacked in the rough form of the blade and cur 
in a mold. 

The United States armed forces, in the ski troo 
are using a ski made of eleven layers of wood bonde 
with urea resin glue. The use of laminated skis 
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TAYLOR TALE 


ARC CHAMBER PARTITION 
The orthodox way to manufacture the arc chamber 
partition, shown above in actual size, is to slice it 
‘rom a rectangular, vulcanized fibre tube. Taylor 
forms it from a sheet—ot a great saving in cost. 
Whatever your problem may be, if you think 
laminated Plastics might help you to solve it, the 


smartest move you con moke is to Take it to Taylor. 


In the production of laminated plastics, the same raw materials are available to all manu- 
facturers. The difference in the quality of the finished product arises out of the skill, the know- 
how, the talent of the manufacturer. His brains and equipment are the variable factors. 


Here at Taylor, in the industry’s most modern plant, Vulcanized and Phenol Fibre are 
made by the Verifibre Process—Taylor’s name for quality control. Here, too, skill and 
inventiveness combine to improve manufacturing processes and simplify production, 
resulting in better products, more economically produced. The arc chamber partition, 
illustrated at the left, is a typical example of Taylor talent. 


Present restrictions by WPB make phenol even more difficult to obtain than metal. But 
if you have a project that's vital to the war, our engineers will be glad to discuss it with 
you. We'll make every effort to obtain the necessary raw materials and to fit the 
production of your part into our near-capacity schedule. 


TAYZILOR FIBRE COMPANY 


SHEETS, RODS, 


SEPTEMBER 1943 


NORRISTOWN, PENNSYLVANIA 
OFFICES IN PRINCTRPAE CIHIIES 
PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 


LAMINATED PLASTICS: VULCANIZED FIBRE + PHENOL FIBRE 
TUBES, AND FABRICATED PARTS 








* Powerful 
* Dependable 


* Economical 


lal 


PORTABLE 
POWER UNITS 








stead of steam-bent wood means that the upper and 
lower surfaces could be made of hard wood veneer, 
with light wood in the center, thus making it easie; 
to carry. 

Glass fibers, when introduced into the fabrication 
of electrical insulating tapes, produced tremendous 
changes in so far as uses are concerned.* In response 
to a demand for a low power loss laminated plasti 
material there was developed a material having a glas; 
fiber mat base in combination with a low power loss 
thermosetting resin. This synthetic has an unusual- 
ly low and stable power factor at radio frequencies, 
consequently it finds application for condenser plate 
spacers, antenna insulators, and small structural mem- 
bers where high strength is required at radio fre- 
quencies. Its dielectric constant at 50 me. is 4.35 with 
a dielectric strength of 467 volt per mil for a 1%» jn 
sheet of a representative type. 


HIGH DIELECTRIC GLASS FIBER 


\ r J HERE Class B insulation is required, as for 

motor commutator wedge slots and_ similar 
motor applications, there has been developed another 
glass fiber product having excellent heat resistant 
properties with reasonable dielectric strength. Stand- 
ard phenolic grades of laminated material do not 
strongly withstand surface arcing. ‘The glass fabric, 
however, when incorporated with a_ thermosetting 
varnish is very resistant to low current arcs. Although 
the material is not suitable for use in temperatures in 
excess of 300 deg. Fy resistance to arcing can be im- 
proved by a baking operation. 

A product of industrial research in one of the large 
paper mills has blossomed. out into a new lignin plastic, 
derived principally from waste sulphite liquor, pro- 
duced in the acid sulphite process of making paper 
pulp. The lignin itself is an aromatic organic com- 
pound polymerized from units containing methoxy! 
and hydroxyl groups. : 

Present application is found in the electrical in- 
dustry where it is fabricated into switchboard panels, 
barriers on circuit breakers, terminal strips, insulating 
washers, and other products making use of its excel- 
lent electrical properties and arc resistance. The 
dielectric strength of this material is 700-900 volt per 
mil for a 46% in. sheet. 

Lignin resin mentioned above finds primary appl- 
cation when incorporated in phenolic impregnating 
varnishes, molding resins, and adhesives according t 
present available information. 


PART MOLDED, PART LAMINATED 


OLDED laminated plastics fall between the regu- 

lar molded product and the standard laminated 
form. Varnish impregnated filler is made by flaking 
or grinding laminated sheet, and then using the re- 
sult as a molding powder. Parts fabricated from this 
source do not lose the strength of the regular lamir- 
ate, and they can be molded to exact size by using 
steel dies. Textile spinning pot liners, thread arms 
and funnel brackets, protective helmets, and even beat 


. bc . . ore ” , 42 
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A NEW TECHNIQUE 
Weed ve 
SPEEDING VICTORY | 
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LITERALLY a one man army, the .paratrooper 
strikes fast and hard—almost anywhere. He 
epresents a new and deadly technique of 


modern warfare, one that America is utiliz- 





ng to the fullest. 





















Industry, too, has learned new techniques. 
New short cuts, new refinements in design, 
new ways to build faster and better the tools 


and weapons our fighting men need. 


Simpson electrical instruments and testing 
equipment, for example, offer a basically 
superior type of movement which required a 
slow and costly method of construction only 
afew years ago. Today, in the Simpson plant, 
this greater accuracy and stamina is a matter 


of mass production. 


Tomorrow the many things industry has 
learned under the impetus of war will build 
1 brighter, happier world. The harder we 


work on the job at hand, the sooner that 





tomorrow will come. 


SIMPSON ELECTRIC COMPANY 
5200-5218 Kinzie Street, Chicago 44, Illinois 
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INSTRUMENTS THAT STAY ACCURATE 
ba: Buy War Bonds and_ y Stamps for Victory __ 
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Hand Made STEATITE 
1 STAR 


The pieces here il- 

lustrated were care- 

fully molded on 
\ manually] operated 

s ©) at the STAR plant. 
AutomaticMolding, 

and Extrusion and 

on Machining are other 

methods. Write for 


presses to assure per- 
further information. 


fect shape without 
e 
PORCE OMPANY 
41 Muirhead Ave. TRENTON, N. J. 


distortion. 


This is only one of 
several ways by 
whick STEATITE 


pieces are produced 
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Brainin contacts enter into the 
assembly of electrical devices for 
every branch of the armv, navy 
and merchant marine. We have 
the experience to make special 
designs for your specific purposes. 
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PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


233 SPRING STREET — NEW YORK, N. Y. 


CHICAGO OFFICE 30 N. MICHIGAN AVENUE 


ings varying in size from bushings about one 
inch in diameter to those for 30-in. journals are 1 
sentative of this type. 

Soft rubber sandwiched between sheets of lam 
ated plastics is a recent application. Here a wid 
variety of combinations is possible, since the thick 
ness of each layer can be changed as can the kind oj 
rubber. As to application, this combination has hee 
used as shock absorbing and vibration absorbing ma- 
terial where the rubber absorbs the vibration and 
the laminated sheet provides the necessary strength and 
mechanical rigidity. 

Laminated plastics are usually not thought of as 
being capable of transmitting light. The art of lam 
inating plastics is developed to the point where trans 
lucent plates are made with light weight paper stock 
impregnated with light phenolic or urea laminating 
varnish. These translucent sheets transmit and dif- 
fuse natural and artificial light through thicknesses 
ranging from 0.01 to %g@ in. Indirect  lightitig 
effects can be achieved by molding and forming the 
translucent sheet to form tubular, parabolic, and flat 
reflectors and plates for decorative and industrial 
lighting fixtures. 

Among those organizations active in the field of laminated 
plastics and including those cooperating in making availabk 
data and illustrations included within this discussion are: Amer 
ican Cyanamid, American Phenolic, Bakelite, Carbide and Car 
bon Chemicals, Celanese Celluloid, Continental-Diamond Fibre 
Durez Plastics and Chemicals, Formica Insulation, Genera! 
Electric, General Industries, Haskelite, Floyd A. Holes, In 
dustrial Molded Products, Insulation Manufacturcrs, Keyes 
Fibre, Kurz-Kasch, Marathon Chemical, Mica Insulator, Mon 
santo Chemical, McDontlell Aircraft, National Vulcanized Fibri 
Panelyte Div., St. Regis Paper, Paramount Paper Tubes, Park 
wood, Precision Paper Tube, Richardson, Spaulding Fibre 
Suprenant Electrical Insulation, Synthane, Taylor Fibre, West 


inghouse Electric & Mfg., and Wilmington Fibre Specialty 
ompanies 


LIGHTING FIXTURE DESIGNERS 


Continued from p. 131) 


problem as it may appear at first thought. By using 4 
paint which forms an oil-resistant, hard surface, it 1s 
possible to obtain a good reflective surface which will 
return considerable light to the ceiling and walls. This 
light in turn will be redirected to the object being ob 
served. Actual experience with such installations 1 
large aircraft assembly plants where it is essential t 
have a large upward component of light on the unde 
side of plane fusilages, wings and other parts, have 
proven quite satisfactory. The light colored floor 1 

only provides efficient lighting and improves the ge! 
eral appearance, but is also an incentive to cleanlines» 
as workers try to keep it as free as possible of dirt 
patches, oil stains and other unsanitary and distract! 

embellishments. 

Saving wasted light by reducing the level of illu 
ination needed to perform seeing tasks at machine tool 
and other apparatus may be accomplished by applicati 
of the method known as_ three-dimensional  seetg 
\fter many tests and time studies, together with a co! 
siderable amount of ingenious research, it has bee! 
shown that proper choice of color for the various patt 
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OIL GEAR 
POLYPHASE MOTOR ee rb 
FOR FIRE CONTROL 


lam 
rans 
stock 
lating 
1 dif 
esses power generator sent to the front gets 


Figuratively speaking, every motor or 


“heat treated” in battle service. There, 
if anywhere, a motor proves its worth. 
Leland has motors and generators of 
many designs at the front this very hour 
—motors that are proving their worth 
General by ‘baptism under fire”’ 


les, lh 


Keyes Tomorrow, new designs will be de- 
r, Mot 


d Fibre veloped for peacetime applications and 
they will embody the sturdy 
special qualities and “life and death” 
dependability of their wartime 
progenitors. 
Engineering service on motors 
and generators for post-war ap- 
plications now available. Submit 


preliminary data. 
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--+-+ 2¢ MORE FOR A 
NON-RUSTING BOLT 
IN A VITAL PART 


AN A COUPLE OF PENNIES 

more per bolt save thousands of 

dollars? Indeed they can . and 

Harper Fastenings are proving it 

every day. Saving huge sums by preventing hidden destruction by 

rust and corrosion. They help war production machinery to stand 
up under today’s grueling speed and overtime. 


Such tremendous trifles, these Harper non-ferrous and stainless 
fastenings. Trifling too, in their extra cost. Yet tremendous in 
their usefulness. 


4320 STOCK ITEMS .. 


rivets and accessories in the non-ferrous and stainless alloys. 


WRITE FOR CATALOG. ... and reference book—80 pages— 
4 colors—193 illustrations—numerous tables and other data. Free 
when requested on a company letterhead. 


THE H. M. HARPER COMPANY 
2609 Fletcher Street, Chicago 


BRANCHES: 45 West Broadway, New York City; 
1617 Pennsylvania Bivd., Philadelphia; 
332 |. N. Van Nuys Bidg., Los Angeles. 

Offices in Principal Cities 


HARPER Chicago 


EVERLASTING FASTENINGS 


. of bolts, nuts, screws, washers, 


Awarded Dec. 7, 1942 
Star added June 7, 1943 


BRASS « BRONZE e COPPER « EVERDUR 
MONEL e STAINLESS 


of machines will yield an improved quality and greater 
output of product with less eyestrain, fatigue and ti: 
ness on the part of the operator. 

Usual practice has been to finish an entire piec: 
equipment such as drill press, milling machine, pur 
press or any other device which requires the constant 
vigilance of an operator in a somber gray or black which 
robs the bulk of the lumens from the source which js 
installed to light the work. 

Research has shown that by using oil-resistant ma- 
chinery paint, this same equipment can be finished in a 


LIVING area lights upon which notable 

resourcefulness was shown prior to shut 
down regulations. A. Plastic housed bed 
lamp. B. Both column and candles for this 
floor lamp have been produced by extrusion 
molded plastics while the base, top and 
bottom trim are of injection molded parts 
of the same material. 





| highly reflective, light color which will throw back 
| much of the light incident thereon, thus helping consid- 
| erably to facilitate seeing the work which the machine 
| or its operator is performing. 

This study has been carried a step further by color- 
ing various parts of equipment differently. It has been 
found, however, that certain combinations of colors are 

| more restful and hence better to work with than others. 
By choice of proper contrast, the visual task of the 
operator can be considerably eased. The colors which 
vielded best results vary with the type of machine, the 


ELECTRICAL MANUFACTURING 














a “a l woe 7, 


THAT NEW AMMUNITION PRIMER 


U. S. Navy 
Official Photos 


(U. S. Ordnance Dept. “Spec” AXS-946) 
for Steel Shells, Bombs and Cartridge Cases 


Meets every requirement—yours and Uuicle 
Sam’s. Top speed and economy in the fin- 
ishing department, full surface protection 
tothe ammunition. The chances for corrosion 
to mar the effectiveness of our calling cards 
for Hitler and Tojo are greatly reduced 
when they're finished with EGYPTIAN 
Primer AXS-946 and top coated with 
EGYPTIAN enamel,—lacquer or synthetic. 

This red EGYPTIAN priming coat devel- 


oped to meet “Spec” AXS-946 may be ap- 
plied to the bare metal by spray, brush 
or dip. When applied by spray it air 
dries in ten minutes for handling and top 
coating with enamel. If desired it may be 
baked for ten minutes at 250°F. 

You can depend on EGYPTIAN alertness 
to meet new and revised Government 
Specifications, just as you can depend on 
the quality of every EGYPTIAN FINISH. 


CIPTHA Send for Revised “‘Spec’’ Book E 
Qo THE EGYPTIAN LACQUER MANUFACTURING CO. 
o se . ROCKEFELLER CENTER—NEW YORK 20, N. Y. 


Y GYPTIAN 
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‘IT’ ll take 


that bet!” *7 
—says Tiny Timer 


@‘“‘I'll bet that American inventive genius will see that 
our boys are given jobs—good jobs—when they return 
victorious from the battle fronts. 


@ “Of course it means holding up our war production, and 
making post-war plans—both at the same time. And it 
can be done! Right now, Hansen is producing timing de- 
vices for the Air Forces and for our Navy—and right now 
we can provide the finest SY NCHRON Motors ever pro- 
duced in our 28 years experience. 


@“You can have miniature D.C. motors, self-starting 
synchronous A.C. motors, time machines, and clock move- 
ments to suit your requirements. Write the Hansen 
Manufacturing Co., Inc., at Princeton 3, Indiana. Ask 
for the new SY!vCHRON Catalog.” 


—SYV/NCWW— 


The World’s tiniest Synchronous Motor. Brass gears, 
steel shafts, oil-impregnated double bearings. Pulls 
up to 8 oz. direct load continuously. Operates at 
40 below zero or 140 above. 


‘A OTHER 


; 
; 


SPECIAL BY 
PROGRESSIVE 


For special heads, threads, finishes, 
etc. on fastenings of any metal or 
alloy adapted to cold-upset—depend 
on Progressive. 25,000,000 is our 
weekly output; customer satisfaction 
our daily achievement. 


The PROGRESSIVE MFG. CO 
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material being processed and the type of light so 
being used. In general, a light gray background 
light buff colored principle moving parts has ly 
found quite satisfactory. 

An interesting example of what can be done is fo 
in the case of a bank of sewing machines, the head 
which were painted a neutral green mounted on lig 
cream colored tables. The result was over 100 p 
cent increase in illumination at the needles. 

It will be noted that all colors mentioned are neutral! 
or pastel shades. It was found that the use of deep o; 
harsh chroma such as deep yellow, dark red, etc. wer: 


LOOR LAMP wit 
leather covered base 
and a thin plastic sheet 
shade also minimizing 
the need for essentia! 
materials. 


distractive and annoying to the operator. These colors 
are suitable for control levers and push buttons which 
are purposely made outstanding so that the operator’s 
attention is attracted to the proper joint as quickly as 
possible when the occasion arises. 

The results of this treatment of equipment has been 
found satisfactory from many angles. By making cer 
tain important parts stand out in the third dimension, 
the visibility is naturally improved. This relieves th 
eyestrain of the operator and permits a lower level of 
illumination than otherwise needed. The bright colors 
improve morale as the operator takes more pride in his 
machine ; tries to keep it clean and bright as dirt, grease, 
shavings, etc. Immediately stand out and declare the 
untidiness of the operator. As moving parts are visible 
readily and quite outstanding, the number of accidents 
and lost manhours as well as lost fingers are reduced 
materially, an item which is difficult to evaluate in 
dollars and cents. 

The factors which will help reduce critical materials 
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SEE WHAT YOU GET WITH 
NEW PYREX 
[Fr x METALLIZED BUSHINGS: 


Permanent hermetic bond — positive sea! 
Ogee ia against leakage of oil, water, and air—no 
/}) gaskets, washers, or ““dopes” to leak. 


Quicker, less expensive assembly — fewer 

2 parts and fewer operations reduce labor costs 
and speed up production—several can be sol- 
dered at once—no baking required. 


Practically foolproof — the metallized layer 

3 solders easily. You can use any common solder 
and flux, applied by soldering iron, soft air- 
gas flame or induction heating. 


Great thermal shock resistance — will easily 
4 meet Army and Navy specifications for rapid 
temperature change. 


Superior electrical characteristics of glass 

5 —low dielectric constant, low power factor, 
high dielectric strength, and great electrical 
resistivity. 


Negligible water absorption — no glaze to 
crack or chip. 


Does not carbonize or track—because it’s in- 








organic. 
& A wide selection in several standard sizes. 
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Thermatite Treated 


Thermador Transformers are Thermatite treated to withstand 
extreme temperatures and humidity—arid or moist heat—dry or 
damp cold do not hamper their efficiency. Thermatite is the name 
of a process of accurate heat controlled vacuum impregnation 
developed and improved over a period of ten years. 


THERMADOR | 
TRANSFORMERS 


THERMADOR ELECTRICAL MFG. CO. 
5119 S. Riverside Drive, Los Angeles, Calif. 
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needed for lighting fixtures have been sumn 
briefly in this article. With the rapid strides 
made in the development of new materials, ther 
question that many new ones will find their wa 
this field, either as substitutes for critical m 
which have “gone to war” or as new substances 
perform a given function better than it had bee: 
before with components then available. 

Among those organizations active in the various fields m 
tioned in this article and including those cooperating in regard 
to data or illustrations are: Appleton Electric, Bakelite, Bright 
Light Reflector, Celanese Celluloid, Corning Glass Work: 
Day-Brite Lighting, Dow Chemical, E. I. du Pont de Nemours 
Durez Plastics and Chemicals, Egyptian Lacquer Mfg., Fostoria 
Pressed Steel, General Electric, Globe Lighting Fixture Mfg 
E. F. Guth, Lighting Products, Maas & Waldstein, Masonit 
Miller, Mitchell Mfg., Monsanto Chemical, Plaskon, |. \J 
Pratt, Sylvania Electric Products, F. W. Wakefield 
companies. 


GOVERNOR-CONT ROLLED MOTORS 


(Continued from p. 102) 


sure, with virtually no actual motion of either con- 
tact. Such resistance changes, when a properly de- 
signed control circuit is connected to the contact points, 
may completely determine the amount of regulating 


| current, so that no actual make and break of the circuit 


is necessary. Thus one practical method of applying 


| governor control to machines larger than the frac- 
| tional horsepower sizes is to depend on_pressure- 


initiated resistance change at the contact points, rather 
than on the chatteritig or vibrating contact method 
used on low power electric drives. The simplicity 
of structure characterizing the low-inertia governors 
is generally lost in this varying-pressure type, but it 
may be argued that the higher rating of the con- 
trolled machine justifies a higher initial cost for the 
governor, and the absence of chattering has the added 
advantage of reducing sparking and therefore length- 
ening the useful life of the contact points. When con- 
tact pressure is the chief control means, rather than 


| chattering, control currents up to one ampere may be 


passed through the contact points indefinitely without 
serious depreciation. Heavier currents than these are 


| best handled through appropriate relays, pilot exciters, 


or current regulators, unless regular repair or re- 
placement of contact points is feasible. The two- 
member governor, operating through change of con- 
tact pressure, has been successfully applied to ac. 
machines of 5 hp. rating. 

The governor types so far described are not par- 
ticularly adaptable to the control of low speed motors. 
At 100 or 200 rpm., such massive weights are re- 


| quired to develop the necessary centrifugal forces 


that the design becomes impractical. Even if it were 
not, the eccentric effect of gravity would still consti- 
tute a disturbance not to be ignored or easily cor- 
rected. It appears at present that the higher speed 
motors may constitute the best field for governor con- 
trol, although special governors have been developed 
for low speed machines. A notable example of this 
development is the gyroscopic governor, which re- 
quires a small single-phase motor to drive a gyro 
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Colt Precision 
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Se smooth, dependable functioning of Colt 
Revolvers and Automatic Pistols is an accepted 





feature equally assured in precision-built Colt 
Electrical Products. 
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; Colt Combination Motor Control 7 
(Magnetic Starter and Safety Switch or Cir- 
_ cuit Breaker) with local, remote or selector © 
| switch control. ‘ 
_ Ask for a copy of COLTALOG which describes | 
_ all Colt Electrical Products. & 
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OLT Zayincoe MOTOR CONTROLS 


gyre COLT’S PATENT FIRE ARMS MFG. CO., ELECTRICAL DIVISION, HARTFORD, CONN. 
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PRODUCTS 


A Dependable Source of Supply 
for ALL of your Carbon needs... 


ea 
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As basic manufacturers, we can 
supply ai// types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it; generally, for any use 
to which carbon can be put. 


HELPFUL ENGINEERING 
AND DELIVERY SERVICE 


Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 
etc., are carried in stock. 


The trademark “BBB” identifies carbon products of our 
manufacture; the symbol of a complete carbon service. 


Write us about your needs 


Becker Brothers Carbon Co. 


3450 So. 52nd Avenue, CICERO, ILLINOIS 


or thousands of 
important uses 


Fuswragias are only 
a few of the thousands of 
various Springs, Spring 
Parts, Small Stampings, and 
Wire Forms Hubbard has 
made for use in active and 
vital parts of manufactured 
products. They are made 
from all kinds of metals and 
in any quantity 

Parts like these may be 
essential to your production. 
Hubbard experience in their 
manufacture and application 
can assist you; send your 


inquiries and re- 
quests for further 

4) information to 
D. HUBBARD 
SPRING COMPANY 


805 Central Avenue 
Pontiac, Mich. 


HUBBARD 


SPRINGS ¢ STAMPINGS ¢ WIRE 
FORMS « WASHERS « COTTERS 


scope, which in turn develops the speed control 
Obviously, such a governor is necessarily limit 
use on drives of rather large capacity, but in 
held it shows promise of future usefulness 

The electrical control circuits associated wit 
mechanical governor depend of course on the ty 


"T WO-MEMBER governor. The flywheel, mounted 

near the motor housing, responds to changes in 
acceleration; while the structure pivoted at right angles 
to the main shaft, responds to changes in speed. In 
combination, the two elements serve to maintain very 
close speed control of motors up to 5 hp. in rating 


PRING-LOADED governor mounted for the control 
of a small ac. motor. Both of the contacts rotate 
in this type of governor. 


motor to be controlled. As has been pointed out 
above, the field circuit of a shunt-wound dec. motor 
lends itself readily to control purposes, since in ge! 
eral currents no larger than the usual governor Ca! 
handle are used in the exciting circuit. For small 
series, universal, and series-repulsion motors, a choict 
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IN THE TIGHT SPOTS IT, TAR 


To meet special market conditions, 

American Can engaged STAR to ac- 

commodate a 25-cycle motor to a 

60-cycle space in their high speed 

can-closing machine. This meant fit- 

ting the horsepower required to a 

space of smaller diameter. STAR— 

as usual— engineered this ticklish 

“tight spot’ successfully through its ; 

unique welding process without spe- “Sy : For 33 years, Star Motors 
cial molds or castings. Just another i have provided a complete 
example of Star performance which a line of standard as well 


° 26: eas “ as special motors—in 
combines the flexibility of special- sizes from Yq to 200 HP 


ized application and engineering Today they provide de- 
with standardized design. : pendable power for many 


applications Write us 


Star Electric Motor Company about your requirements. 


Bloomfield, N. J. 
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POWER PACKAGED As YOU NEED IT e 


STAR MOTORS | 
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That's why the largest commutator producing 


group in the country has set up an engineering 
organization to consult with you on your prob- 
lems. Having met the strictest requirements yet 
offered, and having delivered on a production 
basis, we are qualified by experience to tell you 


if we can meet your problem. 


@ Interested em p lo yees, trained purchasing 


personnel, 
skilled 


team to give you... 


What YOU need—when YOU want it! 


experienced production supervisors, 


inspectors, 


energetic management—all 


@ To those whose contracts require multiple 
sources of supply we offer three plants, each 
completely equipped, to cover 


your require- 


ments. 


For further details, contact 
E. D. MOON, President 
W. P. KIRKWOOD, Vice President & Chief Engineer 


The Toledo Standard Commutator Co. 


BOX 85, STA. B. TOLEDO 6, OHIO 


Homer Commutator Corporation 


4748 HOUGH AVENUE CLEVELAND 3, OHIO 


Hillsdale Commutator Company 


HILLSDALE, MICHIGAN 


WEST STREET 
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of two control techniques is available: the gov 
contacts may act to open and close the line, or 
may cut a series resistance in and out of the line 
circuit. The first of these methods is suitable onh 
for the smallest motors, while the second should } 
used with due regard to the change in motor char- 
acteristics resulting from the insertion of series 
sistance. 


re 
As a general rule, any means used to 
trol the speed of a motor manually may be combined 
with a governor for automatic control, either direct 
or through relays or power-amplifying circuits. 
While the quality of speed regulation attained }y 
any individual governor-controlled motor depends on 
many factors, some idea of practical performance mai 
be obtained from reports on typical installations. For 
example, certain governors have been designed to give 
regulation of one-tenth of one percent for voltage 
changes of ten percent. Two-member governors 
have achieved regulation of two percent on five horse- 
power installations, and one percent on smaller motors. 
Here are the specifications for a small 115-volt, 60 
cycle governor-controlled motor: 


Load Regulation at 115 volt, 60 cycles 


3.0 in. oz. 78.26 rpm. (governor set) 
0.0 in. oz. 79.2 rpm. max. 
6.0 in. oz. 77.4 rpm. min. 


Voltage Regulation, 3.0 in. oz. 
115 volt 
105 volt 


125 volt 


load at 60 cycles 
78.26 rpm. (governor set) 
77.0 rpm. min. 

79.3 rpm. max. 


Note that these figures show a speed regulation little 
over two percent for a Joad variation from zero to one 
hundred percent overload, or for voltage swing of 
nearly forty percent at rated load. 

Conventional flywheels are in a sense speed gov- 
ernors, as are fans, often used to load small motors. 
The operation of a flywheel as an acceleration re- 
sponsive device has already been mentioned. In the 
case of fans, the resisting torque of the air varies as 
a power of the motor speed, so the fan acts as an 
effective preventive of overspeed. In combination 
with other types of governing elements, fan loading 
contributes appreciably towards good speed regulation. 

It is beyond the scope of this article to discuss the 
numerous functions, aside from speed control, which 
may be performed by governor mechanisms. They 
have long been used, to cite a familiar example, to 
reconnect the windings of a motor in various ways as 
certain speeds are reached during accelerating and 
decelerating periods. Many other functions are pos- 
sible and will occur to the alert design engineer. This, 
together with improvements in the governors them- 
selves and an increasing awareness of the advantages 
to be gained by closer speed regulation, will lead to an 
increasing use of governors in the near future. 

Among those organizations active in the field of governor- 
controlled motors are: Bodine Electric; Delco Appliance, 
Div. of General Motors; Dumore; Eicor; Electric Motor; 
Electric Specialty; General Electric; General Industries; 
Hansen; Holtzer-Cabot Electric; Janette Mfg.; Lee Enginee! 
ing & Mfg.; Leland Electric; John Oster Mfg.; Robbins & 
Myers; Signal Electric Mfg.;: F. A. Smith Mfg. and West- 


inghouse Electric & Mfg. companies. 
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ONE OF A SERIES OF ADVERTISEMENTS SHOWING DeJUR PRECISION PRODUCTS IN ACTION ON THE HOME FRONT 
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Around the clock, from Monday to Monday, America’s “moni- 

tors of the air” sit at their posts—and listen. Serving in a thou- 
tle sand different ways, they check foreign news and propaganda, 
of send and receive weather reports, keep air channels clear, ferret 
out renegade radio stations. Of prime importance in the appa- 
Ts. ratus used by monitors are meters and rheostats which assure 
the absolute control and give accurate indications of volume, 


ower, modulation and recording. In many instances the com- 
’ g ) 


sage ponents chosen for dependability are products of DeJur lab- 
ing 

on. oratories. Built of the finest materials to exacting precision 
the = 

sl standards, DeJur instruments are backed by a tradition of 


hey 


twenty-five years of outstanding electrical accomplishment. 
Oo 
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figure to show the relative quantity at which die casting 


DIE CASTING PARTS 


‘Continued from p. 140) 


in that metal is economical. It would pay to make 4 
mold for 1000 tin castings but certainly not for brass 
unless no other method or metal could be used. 


TECHNIQUE COUNTS HERE 


EGARDLESS of what type machine or metal you 

decide to use you will have to acquire a certai: 
technique for die casting. This means the basis of 
designing your dies and how to run them on the ma 
chine. Each metal has its own rules which have been 
thoroughly covered in booklets put out by the metal 
suppliers, but here are a few general things to keep 
in mind on the subject. 

Standard die size and shape. Means employed t 
hold the die in the machine should have careful consid 
eration. It is advantageous to work out a standard die 
size and make all dies follow the one set of dimensions 
Also make provision for holding the dies in place when 
adjusting their alignment in the machine. When all 
dies are made the same overall dimension it is no task 
at all to remove one die and lock up another. The pro 
cedure is much the same as setting up a punch press 
and the same precautions are necessary. 

Venting and gating are experimental. No rule 
has ever been developed for calculating the size of the 
gates to be used for a tertain cast piece. This is some- 
thing that must be developed through practice. Large 
gates and runs are not always the answer. How metal 
flows into a casting is something that has never been 
reduced to rule. Where two dies identtcal in every 
way are run, one die will work perfectly and the other 
one will not. Sometimes a die that has run successfully 
will suddenly fail to fill properly just because the siz 
of a knockout pin was changed. 

Venting the die is also important. The air trapped 
in the cavity must be forced out ahead of the incoming 
metal or that metal will be porous. On the other hand, 
Where there 


are cores or knockout pins the air will escape around 


too much venting will leave fins and flash. 


these pins as well as through the regular vents. A 
rather specialized consideration. 

Getting the castings out. Provision must be made 
This is usually 
by knockout pins which are built into the die and whic! 


for removing the casting from the die. 


move to eject the casting when the dies are separated 
Some thought must be given as to their location because 
they leave a mark on the casting. It is best to have 
them on the back side, but of course, it all depends to 
which half of the die the casting will stick. Sometimes 
it is possible to make the casting stick to the desired 
side by undercutting this half of the die. But some 
times the shape of the casting will be such that it will 
stick to the wrong half regardless of what is done 
The size and shape of the knockout pins can be de- 
Round pins 
are easiest to insert but sometimes a square pin will 


termined from the shape of the casting. 


mark up the face of the casting less than any other 
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Here's the insulation for your pres- and mechanical requisites, range 
ent essential needs, and post-war of TURBO products are available for 
plannings! Smooth bore, non-de- particular needs — Flexible Vor- 
teriorating and non-absorbent char- nished Oil Tubing, Varnished Glass 
and resistance to wear, Tubing, and Extruded Tubing. Also, 
assure higher to safeguard cirevits, TURBO Wire 
s under most Identification Markers are offered. 


acteristics, 
abrasion and impact 
operating efficiencie 


severe conditions. Moreover, be- * * x 
ons today re- Check the advantages of each TURBO 


cause many applicati 
quire insulation embodying specific product below. Sample board, with 


properties in. varying 
e in electrical sizes will be sent on request. 


meet great divergenc 
COMPANY 


325 W. HURON STREET 
CHICAGO, Itt. 


degrees fo specimen of each and list of standard 


276 FOURTH AVE. 
NEW YORK, N. Y. 
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MACHINES? 
Provide It with 
ELECTRIC HEAT 


T will pay you to consider the advantages of elec- 
tric heat; cleanness, ease of installation, economy, 
and long life with minimum maintenance. 


WITH G-E FIN CALRODS, the advantages of electric heat 
are EASY to obtain. They will provide uniform air 
flow in your process machinery, air-blast ducts, or 
blower-type heaters. 


CLEANNESS— There are no products of combustion to 
contaminate the air. 


EASE OF INSTALLATION— These Fin Calrods can be bent 
into practically any shape desired, and without injury. 
They can be readily made to fit into your machines. 
Special bushings are provided to facilitate mounting. 
Simple electric wiring completes the installation. 


ECONOMY, AND LONG LIFE WITH MINIMUM MAINTENANCE— 
Because their initial cost per kilowatt is very low,* 
and because only occasional inspection is necessary. 
General Electric, Schenectady, N. Y. 


*For example—one 2000-watt, 
230-volt, 24-inch heater (with 
a maximum allowable sheath 
temperature of 1000 F) costs 
just $7.40. Cat. No. 7A110. 
Priority AA2X or better. 


COMMON USES 
Air-conditioning systems 
Recirculating ovens 
Drying equipment 
Resistor-load banks 
Test equipment—warm air 
Unit air heaters 
Dehydrating equipment 


Typical installation of 
G-E Fin Calrod heat- 
ers for an air duct. 


Here two G-E Fin 
Calrod heaters: are 
mounted in a frame 
such as is used in a re- 
circulating oven duct. 





shape. The number and the distribution of the pins 
must be judged so the casting is pushed out easily 
without forcing or bending. 

Cores make internal cavities. Coring, or proy ling 
for internal holes, also deserves some thought. It js 
fairly simple to provide holes in the direction the casting 
draws or moves when it is pulled from the die. T} : 
are made by tapered pins or rods set in the die block. 
The metal forms around these pins, and when the cast- 
ing is ejected from the die block, holes the size of the 
pins are left in the casting. 

Coring in the cross direction of the draw is more diffi- 
cult. For this the pins must be mounted to some exter- 
nal device by which they can be withdrawn before the 
casting is ejected. Large cores require considerable 
pull to withdraw. Some die casting machines are pro- 
vided with special slides or pullers which can be me- 
chanically operated as part of the cycle. It is, of course, 
important to pull the cores before the knockout pins 
eject the casting, otherwise something is going to be 
bent or ruined. In some designs it is possible to com- 
bine the core and the knockout pin in one unit. 

Keep dies at the right temperature. It is always 
necessary to preheat a die before the first casting is 
made or the metal will chill within the cavity before 
filling it. In many cases it is also necessary to keep 
the dies from getting too hot while being run continu- 
ously. For this purpose holes are drilled in the die 
block and connected to incoming and outgoing water 
hoses. The water flow is regulated at a valve and fre- 
quently the temperature is controlled by a thermostat. 

Whether or not it #s necessary to either preheat or 
cool dies (by flowing steam or water through them) 
depends not only on the kind of metal used but on the 
size and complexity of the casting. Tin and lead alloys 
require cooling of the die. But with zinc, aluminum, 
magnesium and brass, die cooling equipment should 
be installed so it can be used when necessary. 


ese 


PROCESS IS A COMPROMISE 
yo ee how to apply the die casting 


procedure, the kind of machine to adopt may 
seem less important than the kind of metal to use. 

However—and this is important—the final decision is 

always a compromise depending on many items which 

influence the cost of the finished parts and on how 
much can be spent to tool up and prepare for their 
manufacture. Consequently one may be forced to use 

a certain metal in order to gain a manufacturing ad- 

vantage made possible by a certain machine or method. 

Also, today, when certain metals are critical or under 

priority it becomes necessary to adapt what is available 

rather than to get along without. 
Here are a few factors to investigate in order to 
arrive at a satisfactory decision. 

. . . How many pieces are required in a specified length 
of time? Also total number of pieces that can be 
used. 

Is the part fixed in design or will it change through 
redesign, improvement, or fashion change? ; 
Must the part have any special characteristics: 
Can it be light or heavy; weak or strong; soft of 
hard; must be easy to machine, soldered to, ete: 
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CASED MODEL 


Raytheon Voltage Stabilizers are available for 
incorporation in your product or equipment for 
almost any type of service. There are three designs 
—cased, uncased and endbell models —to meet 


Raytheon Voltage Stabilizers Give You 
These Outstanding Advantages... 


®@ Hold constant varying A. C. input 
voltage to + 44%. 


® Stabilize at any load within their 


ratings. 


® Quick action... stabilizes within 2 
cycles... variations cannot be 
observed on an ordinary 


volt meter. 





RAYTHEON 


Voltage Stabilizers 


Accurately Control Fluctuating 





Voltage to + ¥,% 


your installation requirements. All Raytheon Sta- 
bilizers deliver controlled output voltage to + 4% 
over their full rating. Write, outlining your needs 
—Raytheon Engineers will make recommendations. 





Endbell Model 


e Wide A.C. input voltage limits .. . 
95 to 135 volts. 


@ Entirely automatic ...no moving 
parts... requires no maintenance... 


connect it and forget it. 
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BATTLE COMING UP 


a, 


—{}+REE 


we 


“ea 5 ... When the 
peace is won is ... the battle of ies 


In the days to come 


survival will just be starting % % s 
OORe 
4 


For the benefit of your products and profits, 


here is worthwhile information about a versa- 


tile material now in front-line duty ey 
Km 


— 


CMP precision cold rolled strip steel 

in coils up to 24 inches wide 4 7 and up 
Xe 

to 300 pounds per inch of width in all carbon 

and alloy grades . . . closest tolerances 


TU errr 
are held IF ... even in RIN SIEEL 


(which can be rolled 1/3 the thickness of 






+. consistent 





fulfillment of all rigid specifications 
o< 
a) 


more finished parts per 100 Ibs. 


... assures more feet per pound, 


For complete information have a talk with 
a CMP representative or write The Cold Metal 


Products Co., Youngstown, Ohio. 





GIVES MAXIMUM PRODUCTION PER TON 
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Must it be highly detailed, accurate, or just s 
How much can be saved over present cost 
eliminating machining, drilling, cleaning? By 
ducing cost of pieces through volume production 
What is the possible chance of standardizing? . 
By redesign of parts to eliminate some, B. by }; 
creasing usefulness of other parts, C. by simplij 
cation to save cost? 

How does one part effect other parts ? Can all 
reduced to one kind of metal or method? Are son. 
different enough to require individual treatment 
Various parts should be considered gTOUpS 11 
order to determine the best method. 

What is the ratio of cost to selling price? Ii Joy 
more should be spent to reduce cost. If high, mor 
can be spent to increase quality or sales appeal 
What is the future outlook ? 
Increase in line ? 


How is competition 


How much can be spent for tooling? Cost oi 
making cavities for casting? Cost of cleaning and 
trimming dies ? 

Do you have enough work of any kind to justify 
installation of your own equipment? Is it better 
to have the work done outside? (Sometimes th 
ability to have stock available when wanted 
outweigh other savings. ) 


LIMIT SWITCHES 





Continued from p. 110 


1 
therefore advisable to submit to the manutacturers 


complete outline of the proposed application so that 


equipment will be selected which will adequately per 
form the desired purpose and that excesstve cost maj 


be avoided. 


INTEGRATING WITHIN THE PRODUCT 


M' IST GENERAL function of a limit switch 01 
any type is to stop and start the motion of the 
product. This may be accomplished etther by stopping 
the moving part of the product itself by the direct aj 
plication of a mechanical brake, but more commonly 1 
is done by an electrical motor control by which the 
motor is brought to an immediate stop. For man 
applications, stopping may be accomplished by simph 
cutting off of the supply line current and allowing the 
As there is a tend 
ency for the motor to continue to rotate for a short 
time after the supply current is cut off, there are man 
applications where this continuing motion, or drift 


motor to come to a normal stop. 


would be undesirable and the use of brakes is indicatec 

Motor brakes may be of the solenoid type or plugging 
or dynamic braking may be employed to accomplis 
a prompt stopping of the motor when movement of thi 
product must be prompt and effective. 

When the motor, once stopped, is to hold the load 
as with hoists and cranes, some type of solenoid brak 
may be used. The usual solenoid brake has a set 0! 
shoes which are actuated by a heavy spring so that whe! 
the current is flowing through its coil the shoes will 
lifted from a friction disc on the motor shaft and the 
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Motors stand up! 


y the use of slow-moving conveyors and 
automatically-controlled ovens, the com- 
pleted stator and winding of Century Motors 
is dehydrated, and then is submerged in and 
passes through a tank filled wits, Century 
“Clingto” insulating varnish, and then baked. 
This process is repeated as necessary to 
preserve and seal the winding into a homo- 
geneous mass. 


This is followed by a final coat of Century 
“Protecto” insulation compound which 
places a heavy exterior protecting armor 
over the entire winding. 


Century slot insulation is built 
up with fibre board for mechan- 
ical strength and varnished cloth 
for dielectric strength. 


The entire Century insulation 
process produces a winding that 






Mr. Now: Dried out, 
soaked, and baked, eh! 
So that’s why Century 


The Protection of 


CENTURY INSULATION 


| 
| Assures Continuous Motor Performance 
| Under the Toughest Conditions 











| 


i = Mr. Postwar: I'll re- 
member that — it’s an- 
other reason why I shall 
specify Century Motors. 
2 Me Ge ee wR 









lentes 


a 


is highly resistant to moisture, to tropical 
climatic conditions, to mild acid and alkali 
fumes, and to the effect of magnetic vibra- 
tion and the mechanical impact of particles 
carried by the cooling air. 


Such insulation material and treatment is 


absolutely necessary for motor protection for 
long operating life. 


Your nearest Century Application and 
Service engineer will gladly give you full 
details of all the advantages of Century 
Motors—show you why thousands 
of plants rely on Century for con- 
tinuous, all-out production. 


CENTURY ELECTRIC CO. 


1/6 to 600 1806 Pine Street 


horsepower 


St. Louis, Missouri 
Offices and Stock Points in Principal Cities 


One of the Largest EXCLUSIVE Motor and Generator Manufacturers in the World. 
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Century Form J Motor 


Take a Look at TOMORROW-/oday/ 
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motor will be free to rotate. When current is cut off 
from the motor, and simultaneously from the sole; 
the brake springs cause the shoes to grip the friction disc 
and hold the motor firmly from rotating even thoug| 
E bE i i) | MS the cable of the hoist may be loaded. Good results 
are also obtained by the use of a power push-pull unit 
in place of the solenoid, especially on the largest sizes of 
hoists. The action of the former on the motor shaft js 
practically the same as when the solenoid is employed. 













There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 






























They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
or corrosion and will last indefinite- 
ly without any deterioration. 














TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 
Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
and various industrial applications. 








Mercoid relays are different from 
conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism. Varioustypesof relaysavailable. 














GRID 
RESISTANCE 


Specifications sent upon request. 








TYPE W-6 RELAY 
For Panel Board Mounting 
Recommended for control of motors, 
valves, electric heaters, fire and burg- 
lar alarm signal systems, etc. 





THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, Illinois 
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1 A.C SOURCE CONTROLLED 
Planning On ONTROLL 
A POST-WAR 


PRODUCT . eae 
VING IGH speed operation is characteristic of photo- 
hele D) electric types. A—This unit operates on rectified ac. 
5 Has been specially devised for built-in specification and is 
Electronics e flexible to meet product needs. B—Simplified circuit 
diagram for photoelectric cell travel limit control. 























Brakes of this description are classed as spring-set 
brakes but immediate stopping may be attained by dy- 
namic braking or plugging, the former with dc. equip- 
men and the latter with ac. 

For dynamic braking the limit switch is provided with 
contacts which, when the current to the motor is cut off, 
will introduce into the circuit a bank of resistance so that 
the motor under tendency to continue rotation will func- 
tion as a generator the output of which in acting against 
the resistance causes the motor to stop. The quickness 


I so, get set now on the type of trans- 
former you will need in order to insure 
that your new product will function prop- 
erly. Far-sighted manufacturers already 
have their plans far advanced and are ready 
to snap into production immediately upon 
the return of peace. 












Write Us As to Your Particular Requirements 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT 7, MICH. 

























“The of such stopping may be regulated by the amount 0! 
Dongan resistance which is introduced into the circuit. 
Line Since Plugging,as employed with ac. motors, is accomplished 


1909"" by providing the limit switch with a set of contactors 


° . ° . . aol 
which, when the first set breaks the circuit, will, through 


a the second set, establish a motor circuit which will tend 
i RANS FOR os = an to produce reverse rotation. This brings the motor t© 
an almost immediate stop and sets up a tendency 10! 


the motor to run in the opposite direction. Such un- 
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OR e aa Conte 
Dividohm Adjustable Resistors 
Wire Lead Resistors 
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Non-Inductive Resistors 

MT) mee 
\ Cartridge Type Resistors 
TTT A 7 eae 


Wearever your resistance problems may be... you are 
sure to find the right answer at Ohmite. Our extensive range of 


ie types and sizes makes possible an almost endless variety of reg- 
uip- ular or special resistors to meet every requirement. Core sizes 
a range from 214" diameter by 20” long to 54" diameter by 1” 

with long... and are produced with standard or special windings, 


+ off, terminals and other features. Many are stock units. 


Because of their extra dependability under the most critical 
operating conditions, Ohmite Resistors are used today in all 
types of electronic and electrical applications ...in planes, tanks, 
a ships, in laboratory research and development, in scientific 
instruments and in the production tools of war. 


ished 
ctors 5 © . 

end for Catalog and Engineering Manual r40 
Write on company letterhead for complete 
helpful 96-page guide in the selection 
‘or to and application of resistors, rheostats, 

“r for ‘ap switches, chokes and attenuators. 
OHMITE MANUFACTURING COMPANY 
4106 Flournoy Street © Chicago 44, U.S.A. 
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Cut-away view of Ohmite 
Vitreous Enameled Resistor 


The resistance wire is evenly wound on 
porcelain core, rigidly held in place, in- 
sulated and protected by Ohmite vitreous 
enamel. Dissipates heat rapidly — pre- 
vents hot spots and failures. Core sizes 
range from 2%" diameter by 20" long 
to °¢" diameter by 1" long. 
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desired rotation is restrained by the use of a plugging 
switch. This switch is provided with a rocking arm 
having a contact button at each end of the arm, whic} 

















@ Felt, as an easy-to-get alternate for 
“‘critical’’ rubber can be used in many ways 
to increase the efficiency of electrical equip- 
ment... absorbs noise and vibration .. . ex- 
cludes dust and moisture, retains lubricants, 
resists heat and cold and has long life. 
‘Western Felt” is quoted in bulk rolls or cut 
shapes, special grades and molded pieces. 









LUGGING 

switch for use 

with ac. equip. 

ment and reversed 

motor operations 

under limit con 
trol. 









Western's engineering and production ex- 
perience has made possible many new adap- | 
tations. You are invited to consult Western 
on possible applications to your commodity. 





































@ Channels @ Washers 
®@ Gaskets @ Pads 

@ Packing ®@ Insulation 
@Lubrication © Wicks 


WESTERN FELT WORKS 
4035-4117 Ogden Ave., Chicago, Ill. 
Branch Offices in All Principal Cities 












is actuated by a belt drive from the motor or it may be 


| direct connected to the motor shaft. As soon as the 

WES y E F wR | motor starts to revolve in the intended direction, one 

Largest Independent Manufacturers and | end of the contact arm completes a circuit through the 
Cutters of Hair, Wool and Jute Felts | ‘ ‘ ° » ik 

holding coil of the mttor starter and in no way inter- 








feres with the normal operation of the motor. When 
however, the reverse control is operated, the motor is 
subject to a tendency to rotate in the opposite direction 
as soon as the plugging connections have brought it te 
a stop. If this is not restrained, motor rotation in the 
reverse direction would be initiated but, at the first 
slight movement in this direction, the rocker arm of the 
plugging switch breaks the motor connection so no ro- 
tation occurs in the motor that it remains stationary 

Active in the field of travel limit switches of various types 
and including those cooperating in supplying data and illustra 
tions for this discussion are: Allen-Bradley, Allied Control 
American Radio Hardware, C. J. Anderson, Arrow-Hart & 
Hegeman, Barber-Colman, Clark Controller, Cutler-Hammer 
Electric Controller & Mfg., General Electric, Jefferson Elec- 
tric, Mercoid, Micro Switch, Minneapolis-Honeywell Regu- 
lator, Monitor Controller, Mu-Switch, National Acme, Shaw 


Box Crane Div., Manning, Maxwell & Moore, Square D, Ward 
Leonard Electric and Westinghouse Electric & Mfg. companies 
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Filer- Resistance to Does not become brittle or shatter at moisture proof 


Tibet ts] see ae —58 F. See eo 


Sproat ee All grades passed satisfactorily made Te ae Ser Teil 
and six colors 


FREE FOR YOUR ASKING. A Sample Card of Varnished Tubings; samples to fit sizes from 
B&S wire 520 (.032") to 20 (.325")...a Wall Chart with quick easy to read reference tables 
CM allel Mes] lai ae ela lal le eft a aa averages of insulating materials, math- 
ematical tables, tap drill sizes, standards of varnished tubing sizes... Wax and Compound 
Guide Book and the M-R Book of Electrical Insulations. 

ALL ARE FREE FOR YOUR ASKING .. . WRITE FOR THEM ON YOUR LETTERHEAD 


MITCHELL-RAND INSULATION COMPANY, INC. 


51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 
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Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS Fiberglas Saturated Sleeving and Varnished eur 
Insulating Papers and Twines al oe ae at Pel Tot. Me Tal me eee -y 

Cable Filling aid Pothead Compounds Cotton Tapes, Webbings and Sleevings Sate CT Mid oe) tT) 
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HEAVY DUTY 
MULTIPLE TAP SWITCHES 





















































Uncased view of Single Circuit Multi-contact 
Heavy Duty Tap Switch. 10 Amp.—220 Volt AC 
service. 270° 10 position (30° spacing). Break- 
before-make; ground free, single hole mount. 
Solid silver relay contacts. Smooth, snappy roller 
lift detent action. 





























very switch in this recently developed line 

is a ‘little masterpiece’ of design and con- 

struction. Each embodies refinements not 
found in ordinary switches. Special features 
that contribute to higher efficiency and greater 
ease of operation. And, in keeping with Peer- 
less principles, the basic rugged construction that 
spells long wear under exacting service con- 
ditions. 


OUR ENGINEERS will gladly collaborate with 
you on Special Purpose Electrical Devices, fabri- 
cated in whole or in part from standard stock 
parts. Send us your blue prints and specifications. 




































































Multiple Contact Single Circuit Switches 
(Shorting or non-shorting) 


Multiple Circuit or Drum Type Switches 
(Single Deck or Gang Type) 


High Voltage Multipurpose Tap Switches 
Interlocking On-off Switches 
Special Contactors Variable Reactors 
High Voltage, High Variable Condensers 
Heavy Duty Jacks (Patented) 


Heavy Duty Footswitches 
(Quick make-quick break) 


Quick Delivery guaranteed in small 
quantities as most parts are made from 
non-critical stock materials. 
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Continued from p. 126) 
the opposite direction. This type of motor develops 
a relatively high torque due to the small movement 
caused by each impulse. 

Push button switches are generally of the momen- 
tary and the latching types, the latter having already 
been discussed. In the former, the button is held 
down by the operator until the tuning cycle has been 
completed, thus being particularly adapted to remote 
control operation since the contacts of the remote 
switch may be connected in parallel with those of the 
switch at the receiver without any conflict of oper- 
ation. The time interval during which a button must 
remain depressed has become almost nil through speed- 
ing up the operation. An additional button is pro- 
vided for switching from automatic to manual control. 

In one type of automatic tuning control employing 
a momentary type push button, a multi-switch sec- 
tion frequency change switch is rotated by a stepping 
or ratchet vibratory self-cycling device operating on 
the general principle of the ordinary electric bell, a 
toothed wheel being advanced at each movement of 
the armature. The first section of the switch is used 
to stop the motion at the desired frequency point. 

In ratchet switch mechanisms a single push button 
must be pressed several times to obtain the desired 
frequency, the corresponding rotary switch being 
moved forward one position by a solenoid each time 
the button is depressed. 

Latching or ladder type push button switches can, 
in general, perform all the functions of a rotary switch 
with the important advantage that switching can be 
accomplished in any sequence. 

Remote tuning and control by automatic dial. 
All types of stepping switches have been used with 
the automatic electric dial at the control point not 
only for electronic (as radio) tuning but for start- 
ing, stopping, output control and other purposes. Tun- 
ing is provided generally by a tuning motor, but can 
be arranged quite simply by direct selection of taps 
on a tuning coil. 

Wherever a pair of wires can be provided, or one 
wire and a ground return, any desired control can 
be provided by proper arrangement of relays, step- 
ping switches and other control devices. The con- 
trol line is generally operated on a closed-circuit basis, 
but open-circuit operation has been used in many 
typical applications. 

Remote tuning arrangements of these types have 
been used for many years, and are now being ex- 
tensively used by airplanes, police departments, and 
many government services. 

Adjustment of sensitive electronic devices of various 
kinds may be effected by some of the means herein 
described as well as by various telemetering systems. 
These means may be effects caused by phenomena of 
various kinds which, when translated into voltages, 
currents, etc., may produce various desired adjustments 
and further effects through suitable instrumentation. 
Illustrations courtesy of P. R. Mallory & Co., Inc. 
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Enlaryed reproduction free on request 


Wire to the Axis 


Wissco wire is one of America’s most versatile war 
weapons. In its various kinds and shapes it is help- 
ing to make and serving vitally in every plane, tank, 
ship and gun. And in almost everything our fighting 
forces use or wear or fight with. 


During our 122 years, in which we have pioneered 


many of the basic developments in this highly 
specialized material, quality and dependability in 


wire have become Wickwire Spencer traditions. 


If you have need for wire, put it up to experts. 
Wickwire Spencer Steel Company, 500 Fifth Ave- 
nue, New York (18); or Buffalo, Chicago, Detroit, 
Philadelphia, San Francisco, Worcester. 





WIRE METALLURGY is a down-to-earth science in the 
“VERY NG IN WIRE. High and Low Carbon Wire—Wire for ys . . : : 
EVERYTHING IN WIRE. High and Low Carbon Wir —— Wickwire Spencer laboratories. It helps customers find 
Springs, for Wire Rope, for use in scores of industries, in a variety ; % s 5 
f sizes, tempers, grades and finishes answers to all sorts of wire applications. 


Copyright 1943, Wickwire Spencer Stee! Co 


SEND YOUR WIRE QUESTIONS TO WICKWIRE SPENCER 


EET oe ene 
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\) ee 
BY WICKWIRE SPENCER 
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...and puts the bite 
into war machines 


Tungsten has long played a prominent 
part in peace-time roles—keeping equip- 
ment and machines operating dependably 
month after month. 

Now, in war, the steady chatter of tung- 
sten contacts has assumed a mighty 
crescendo by} their adaptation in every 
type of war implement. The unfailing 
efficiency of tungsten has become a 
watchwor 

The time will come when METROLOY 
contacts will again be available for in- 
dustrial requirements. Then specify 
METROLOY, and you'll know the job 
will be done. Metroloy or: 55 
E. Alpine Street, Newark, 


TO RESISTANCE-FREE OPERATION 


Dow 


GYROSCOPES STEADY TANK AIM 

Developed by Westinghouse Electric & Mfg. Co., a 
device incorporating gyroscopic stabilization of gun 
barrels and sights so that even the high velocity 75-mm. 
guns in the M-3 tanks can be fired with accuracy while 
the rough terrain of a battlefield is being negotiated at 
full speed, has stepped up tank fire power effective- 
ness enormously. Known as a gyro-stabilizer, the de- 
vice keeps the gunbarrel at a fixed elevation and the 
target in the gunner’s sight with only minor adjust- 
ments. Tactical implications are that tanks which have 
to stop dead before firing, turn themselves into ex- 
cellent targets each time they do so. Common prac- 
tice has been for alternate tanks to fire while others 
advance but this is obviously inefficient in that 50 
per cent of them are immobilized at any time. Both 
disadvantages are destroyed by this new floating type 
mount which has the effect of cutting the gun loose 
from the bucking and plunging platform which trans- 
ports it. 


POST-WAR PRODUCT MARKET SURVEYED 
As reflected in the interpretation by the U. S. Chamber 
of Commerce of facts gathered by it, there is a $860.- 
185,000 electrical appliance market waiting for imme- 
diate exploitation when the war ends. Chamber of Com- 
merce surveys indicate that the following numbers of 
householders are ready to buy the indicated products 
as soon as they can get them: Mechanical refrigerators, 
1,715,000; washing machines, l ane stoves, 1,435.- 
000; sewing machines , 1,015,- 
000; and kitchen mixers, 385,000. Since some + of these 
figures fall below previous sales volumes, it seems pos- 
sible that the actual market will be greater. Meanwhile, 
several appliance salvage drives are getting under wa) 
in various cities. Utility companies, in many cases, are 
buying up old, usable or repairable irons and other 
items, reconditioning them, and reselling them on a 
first-come, first-served basis. 


TOUGH JOB FOR LAMINATED PLASTICS 


Appearing as relatively large area, lightweight floor- 
ing in aircraft built by Glenn L. Martin Co., Baltimore, 
Md., laminated phenolic sheets reinforced with alumi- 
num alloy strips, save %4 Ib. per sq. ft. over other 
materials in use. Extended to include the 1700 sq. 
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Mechanical Hair Drier. Powered 
with Zmerson-Llectric Motor , Dries 
iN + Cry e,9 e ao e 
/} |), Heaviest Suit of Hair in 10 Minutes! 



















] This Startling Invention of 1898 Pioneered 
| Another Great American Industry 


By the ingenious combination of a gas burner and 


| electric motor-driven blower, heated air was forced 
| through a pipe to the desired elevation. Women 


My marveled at the time saved in drying their hair. The 
news spread, more shops were opened. Today, a 


77” nation-wide industry of equipment and supply manu- 
(ne Late ate a 
<< oe ==>  facturers, distributors and beauty salons serves the 


women of America. 


This is but one of many instances where Emerson- 
Electric has kept pace with the development of 
appliances and equipment from inception to their 
present-day utility. 


This device was made for Mr. 
A. F. Godefroy, of St. Louis, 
an internationally-known au- 
thority on beauty culture. 
An Emerson-Electric an- 
nouncement of 1898 says “‘It 
will dry perfectly the heaviest ts 
suit of hair in ten minutes."* ' , 


Whenever you visit “the butcher, the baker, the candlestick 
maker,’’ you'll be better served by time-saving appliances, 
and equipment provided for your comfort, powered by 


Emerson-Electric motors. 


es, 


The War Bonds You Buy Today Will Pay for the New Appli- = NY es Ry 
ances and Comfort Conveniences You'll Want After Victory ; 





Vv ~ - 
* > 
RK 
The expanded war activity of Emerson-Electric has created a new and vastly en- 
larged field of manufacturing operations, particularly in light metals and plastics. . . . 
lhis—added to the experience of more than half a century in the precision manu- 
facture of motors, fans, appliances, and arc welders—will be reflected in the Emerson- 

Electric products of the future. 


Emerson-Electric is now 
engaged in the produc- 


tion of power-operated revolving turrets 
\fter Victory” manufacturers of new and improved motor-driven appliances and 
equipment will again confidently power their products with Emerson-Electric 


Motors, based on the latest conceptions of design, construction and efficiency. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY 


Saint Louis... Branches: New York « Chicago e Detroit ¢ Los Angeles « Davenport 


for United Nations’ Bombers, electric 
motors for aircraft control, shell parts— 
also electric fans, motors and welders 


authorized by government priorities. 
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e Ball Bearing e 


alley MOTORS 


The Choice of 
Leading 
Design 
Engineers 
+ 



























RIP PROOF—— 
SPLASH DESIGN 


Valley Ball-Bearing 
Motors are designed 
to meet operating 
conditions where 
hazards of liquids, 
chips, etc., dropping 
into the motor, are 
involved. Motors are 
protected against 
this as well as against 
normal splash con- 
ditions. 


. because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 








































Ball-Bearing Motors 
l4 to 75 Horsepower 
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‘LUBRICATING =i 5 


SERVICE 


mn for eee 


MECHANIZED WARFARE 
and INDUSTRY 


Gits OILERS 


—were individually de- 
veloped to meet specific 
lubricating requirements 
and now provide positive, 
dependable lubrication 
for every known applica- 
tion. There’s a Gits Oiler 
for each of your problems. 


Write for 
CATALOG 














uti Bros. MFc. Co. 


1840 South Kilbourn Avenue e Chicago, Illinois 

































































ft. of flooring in a modern flying boat, the saving runs 
into more than 420 lb., which, assessed in the economic 
formula of a commercial airline operator, means a net 
gain of over $200,000 in the life of the plane—figured 
at $500 per Ib. revenue gain through greater capacity 
and lower fuel cost. 


TURBINES FOR VICTORY 
Figures released by General Electric Co. show that the 
production of steam turbine propulsion equipment by 
that company in 1943 will total about eight times that 
of 1941. Plans for 1944 call for nine times the same 
base. In the three-year period—1942-44—GE will have 
produced 34 as much horsepower for marine use as 
it did for all purposes in the 40 years preceding. 
Today’s turbines have considerably better efficiencies, 
too. A naval vessel is thus able to cruise farther with 
the same fuel load or relinquish bunker space and 
weight to armament, retaining the same cruising range. 
Facilities in which the 11,000,000 hp. for 1943 

built, would, if brought together in one spot constitute 
a building 60 ft. wide and as long as Manhattan. 


WHAT KIND OF MUSIC 
FOR WORKER STIMULATION? 


Just so it isn’t too hot, RCA industrial music experts 
report, music of many varied kinds helps to achieve 
important morale and efficiency stimulating effects 
among the workers. Type of selection seems to vary 
with the regional situation and the ethnical background 
of the majority of the people in any given group. 
Through experiences with and requests and comments 


MEETINGS AHEAD 


Sept. 2-4. American Institute of Electrical Engi- 
neers. National Technical Meeting, Salt Lake City, Utah 
H. H. Henline, secretary, 33 West 39th St., New York 18 
NU: 


Sept. 23-24. Society of Automotive Engineers. 
National tractor meeting, Milwaukee, Wis. John A. C. 
Warner, secretary, 29 West 39th St., New York 18, N. Y 


Sept. 28-30. Association of Iron & Steel Engineers. 
Annual Convention, Pittsburgh, Pa. Brent Wiley, man- 
aging director, Empire Building, Pittsburgh, Pa. 


Sept. 30-Oct. 2. Society of Automotive Engineers. 
Aircraft engineering and production meeting, Los Angeles, 
Calif. John A. C. Warner, secretary, 29 West 39th St., 
New York 18, N. Y. 


Sept. 30-Oct. 2. American Society of Mechanica! 
Engineers. Joint meeting with E oe Institute o 
Canada. Toronto, Ont., Canada. C. E. Davies, secretary, 
29 West 39th St., New York 18, N. Y. 


Oct. 13. Illuminating Engineering Society. Special 
One-day Meeting. New York, N. Y. Frank G. Horton 
secretary, 51 Madison Ave., New York, N. Y. 


Oct. 13-16. ee Society. Biannual Con- 
vention. New York, N. Y. Dr. Colin G. Fink, secretary 
3000 Broadway, New York, N. Y. 


Oct. 18-21. American Welding Society, Chicago, Ill 
M. M. Kelly, 29 West 39th St., New York 18, N. Y. 


Oct. 18-22. American Society for Metals. National 
Metal Congress and Exposition, Chicago, Ill. Twenty- 
fifth Annual Meeting. W. H. Eisenman, secretary, 7010 
Euclid Ave. , C ‘lev eland, Ohio. 
aaa ieee aaa 


Oct. 25-29. National Electrical Manufacturers 
Association. Annual Meeting. New York, N. Y. W. J- 
Donald, managing director, 155 East 44th St., New York, 
N.Y 
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WUEASURING STRESS 
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CALLS FOR IRC RESISTORS 


A locomotive driving-rod packs plenty of power 
as it hurtles its heavy load over the rails. To 
detect and accurately measure stress changes 
in driving rods, under actual running condi- 
tions, presented an exciting challenge to engi- 
neering ingenuity. Heretofore such data was 
approximated through polaroid means or em- 
pirical formulas, based on scale models. 


ANOTHER I(R)C DEVELOPMENT 


Research on the intricate device finally evolved, 


indicated the need for a very thin resistance ele- 
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ment of uniform characteristics . . . Sensitive 
enough to accept every stress modification yet 
sufficiently stable so that readings made from 
time to time would be comparable. I R C engi- 
neers solved the problem by a unique application 
of I R C’s exclusive Metallized coating to a 


non-conductive plastic strip. 


If you are confronted with a question involving 
resistances, why not consult IRC, the company 
that makes resistors of more types, in more shapes, 
for more uses than any other manufacturer in 


the world? 


INTERNATIONAL RESISTANCE COMPANY 
405 N.ABROAD STREET e PHILADELPHIA 
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COILS 
WOUND 
TO YOUR 
ORDER 


ANY SIZE 























ANY TYPE 






O matter how exacting your specifications, Acme 
+‘ Coils are guaranteed to meet them. Only highest 
grade, rigidly tested materials are used—the windings 
are even and firm—the coils are sealed against all 
moisture penetration. 








As wire, covering, insulations and varnish are all 
Acme-made, there is a definite and complete control 
that places the finished product on a high plane, 
electrically and physically. Forward your specifica- 
tions or ask our engineers to assist with the design. 


Acme Wire 


THE ACME WIRE CO. PRODUCTS 


NEW HAVEN, CONN. 
COILS—MAGNET WIRE—VARNISHED INSULATIONS 







































































TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


fo =) Given the description, and the electrical results 
Go: desired, our organization should best be able to 
= 


=} solve your new and difficult transformer problems. 





















































CHICAGO TRANSFORMER 





COR PORATIOR 
WEST ADDISON STREET © CHICAGO 















stimulated by installations of sound systems in its own 
plants, the company has been able to amass a useful 
backlog of working knowledge on the subject. One fre- 
quently overlooked advantage is the direct contact es- 
tablished between management and worker when fac- 
tory managers and department heads take advantage of 
the opportunity presented for addressing all their em- 
ployees personally to explain such things as material 
shortages, new operations, and mutual objectives. 


TOWARD POST-WAR COOKING 

In a new cooperative information program, Nema will 
undertake to promote the post-war use of electrical cook- 
ing and water heating. The project will have two 
major parts: a wartime educational service for home 
economists, teachers, and students and a campaign to 
sell builders on the necessity of providing adequate 
electrical facilities in the post-war house. 


STATUS OF ENERGY OUTPUT 


Reporting a distribution of 4,287,827,000 kw.-hr. of 
electrical energy for the week ending August 14, Edi- 
son Electric Institute compares it with 4,240,638,000 
for the week previous at an increase of 1.1 per cent. 
From the same period last year it represents a rise 
of 17.3 per cent. Output in the four weeks ending 
August 14 totalled 20,951,527,000 which is a 16.3 per 
cent rise from the corresponding period in 1942 when 
14,567,656,000 kw.hr. was produced. 


ABOUT PEOPLE YOU KNOW... 
Harold D. Kelsey is ap- 


pointed assistant to the 
manager in charge of en- 
gineering at General Elec- 
tric’s Fort Wayne Works. 
He follows R. H. Chad- 
wick to that responsibility. 


Felix C. Reichlin leaves 
Kinnar Motors, where he 
has been an engine design- 
er and joins Airesearch 
Mig. Co., Los Angeles, 


HAROLD D. KELSEY Calif., as an engineer-de- 
signer on that staff. 





Assistant to the president of General Electric Co.. 
New York, N. Y., is the new post of Ralph J. Cor- 
diner who recently resigned as vice chairman of WPB. 
Before going to Washington he was president of 
Schick, Inc. 


At Lear Avia Inc., Piqua, Ohio, Richard M. Mock 


is vice president and chief engineer. 


J. W. Peckham becomes manager of the design and 
development department of the Bristol Co., Waterbury. 
Conn. E. Nuber follows him as manager of the Pacific 
Coast manufacturing facilities, San Francisco, Calif 


Chief engineer L. Grant Hector of National Union 
Radio Corp., Newark, N. J. becomes in addition 4 
production consultant on miniature tubes in the radio 
division of WPB. Myron E. Whitney leaves the 
radio and radar division of WPB to join National 
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In Lumarith foil, the electrical and radio industries possess 
an insulating material unique in its ability to withstand the 
corrosive effect of copper wire, moisture, and current flow. It 
has been found that current-carrying copper wire, against 
Lumarith insulation, is as free of corrosion hazards as it would 
be if suspended in air. 

Lumarith foil is used as an extra covering for coil spools 
and bobbins made of other insulating materials. It is used for 
between-layer insulation for multiple wound coils. Molded 
Lumarith is used for coil spools, connector blocks, fluorescent 
lamp parts, and for countless other electrical applications. 


The possibilities of Lumarith in the electrical field are limit- 
less. Celanese Celluloid Corporation’s research depart- 

ment is prepared to offer you suggestions and ad- 

vice on the subject of Lumarith for insulation. 


Celanese Celluloid Corporation, the First Name in Plastics, 
180 Madison Ave., New York City 16, a division of 
Celanese Corporation of Ame sole producer of 
Lumarith* and Celluloid® plastics . . . Representatives: 
Cleveland, Dayton, Philadelphia, Chicago, St. Louis, 
Detroit, Los Angeles, Washington, D. C., Leominster, 
Montreal, Toronto, Ottawa. 


PLASTIC 


*Trade Marks Reg. U.S. Pat. Off. 
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PLASTIC BRANDING 
PLASTIC MOLDING 


% While molding and branding 
plastics that serve on all battle 
fronts, Rogan is also preparing 
for the peace that will follow. 
Preparing to meet the demand 
from peacetime industry for the 
many NEW applications of 
plastics. And, when Peace does 
come, get Rogan facts on how 
you can get faster production 
of plastic parts at Jess cost. 











Write now about your present 
War plastics and future Peace 
products. 


ROGAN 





2001 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS 
































IF YOU HAVE A VIBRATION PROBLEM ive 


Originally developed for use in 
aviation, where loose fastenings 
can not be permitted in spite of 


. Greater re- usability in 
maintenance. 


i) 


. Proof against corrosive 
action of oil, water, or 


Boots Self- 
Locking Nuts provide a simple 
solution wherever there is a 
fastening problem. Boots Nuts 
can't work loose. 


severest vibration, 


chemicals. 


ih 
3. Resistance 
perature. 


to high tem 


One - piece, all metal, Boots Boots Nuts meet the exacting 
have these important advan- _ specifications of all government 


tages over all other nuts: aviation agencies. 


There’s a BOOTS NUT for every application 


“x BOOTS 


BOOTS AIRCRAFT NUT CORPORATION 


GENERAL OFFICES, NEW CANAAN, CONNECTICUT 


BROTHERS 



























Union, with his old position as chief of the facilities 
and electronic equipment branches filled by Marvin 
Hobbs, chief engineer of E. H. Scott Co., Chicago. 
Ill. Roy W. Johnson, formerly with Schick, Inc. 
takes over deputy directorship in the facilities bureay 


Roy V. Gavert, formerly manager of the Westing- 
house Canton ordnance division, becomes headquarters 
staff superintendent of the district manufacturing and 
repair department at East Pittsburgh. 


Manufacturing manager of 
the tube division of General 
Electric’s electronics de- 
partment is W. B. Gillen. 
He will be located at Nela 
Park, Cleveland, Ohio. At 
Schenectady the tube divi- 
sion is under G. W. Nevin, 
manager, while the receiver 
division in sridgeport, 
Conn., is managed currently 


by I. J. Kaar. 


Mack Mig 
and executive vice 


C. T. Ruhf becomes 





W. B. GILLEN 


President of 
Corp. 
president of Mack Trucks Inc., 
president of the latter company. 


Chief draftsman at Consolidated Vultee’s engineering 
and development division is Charles Sardou, Jr., 
veteran of Airplane Development Corp. and Vultee 
forerunners of the présent company. 


Alexander Kennedy, Jr., is appointed assistant to 
the manager in charge of engineering at 
Electric Co., Schenectady, N. Y. 


General 








At Massey Harris Co., Racine, Wis., J. M. Tucker 
is appointed assistant to the vice president and gen- 
eral manager. 


John A. Holbrook goes from Brown Instrument Co. 
to the research laboratories of Sperry Gyroscope Co., 
Garden City, N. Y. 











Former vice president Edward I. White becomes 
president of McCann Furnace Co., Cleveland, Ohio, 
to succeed Harry F. McCann. 


From J. C. Joyce & Associates to the engineering de- 
partment of Advance Tool Engineering Co., Los 
Angeles, Calif., goes J. Hasbrouck Wilson. 





George R. Murray is now vice president as well as 
works manager at Chambersburg Engineering Co., 
Chambersburg, Pa 


Alfred M. Wilson, assistant to the president of Min- 
neapolis-Honeywell Regulator Co., Minneapolis, Minn., 
is elected to a vice presidency. 


Partner in the Sheridan Electro Corp. is Robert Shel- 
low, longtime radio sales executive. 


Chi inges at Bendix Aviation Corp. include the move 
f N. B. McLean from the Philadelphia Div. to gen- 
ail managership of the marine division; T. W. Tink- 
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Motor- planning should be your first 
step in Post-War Engineering! 


Aside from all considerations of new materials, new 
applications of electronics or other scientific discov- 
eries, every motor-driven appliance to be built for 
peace-time use will be influenced greatly by the 
revolutionary developments in motor design and 
performance possibilities taking place right now! 
The supremacy of American fighting aircraft is 
being materially advanced through the perfection 
of accessory devices, such as de-icers, ammunition 
boosters and landing gear mechanisms, which are 
driven by small, light electric motors. 

Dumore engineers, concentrating on aircraft ap- 
plications, have perfected more than thirty different 
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FRACTIONAL HORSEPOWER MOTORS 


“MOTOR-PLAN” TOMORROW'S PRODUCTS WITH DUMORE! 


n sroavencn> MOMILUN 


FOR PRODUCT DESIGNERS! 
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fractional horsepower motors, with a variety of 
special features, but all necessarily conforming to 
extreme limitations as to weight, space and power. 
The performance of these motors under severe 
combat conditions has also proved the outstanding 
reliability of Dumore construction. 

Motors like these will be available to power the 
appliances which will be made and sold after the 
war. Dumore engineers who developed them will 
gladly help you to “Motor-Plan” your post-war 
products, to incorporate the utmost in power, 
endurance and salability! Consult us freely— 
without obligation. The Dumore Company, Motor 
Division, Racine, Wisconsin 


Headquarters for 
































FOR RESISTANCE TO ARC 


The good contacting properties of 
silver for conductivity and tungsten for 
hardness, wear resistance and resistance 
to arcing are combined in Fastell “UM,” 
the new Fansteel powder metallurgy 
contact material. 


Fastell “‘UM”’ contacts, in the form 
of rivets, screws, disks and segments, 
are rapidly being adopted for heavy 
duty service by manufacturers of re- 
lays, switches and circuit breakers seek- 
ing to improve their products to meet 
the rigorous demands of wartime usage. 


You can try Fastell ‘‘UM”’ contacts 
in your product, or we will make tests 
for you in the Fansteel Laboratory. 
Write for information, and ask for our 
booklet ‘‘Fansteel Electrical Contacts 
—An Engineer’s Handbook.”’ 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS 


TUNGSTEN 


EROSION and MECHANICAL WEAR 


COMBINED IN FANSTEEL’S 
NEW CONTACT MATERIAL 


FASTELL “UM” 



































ham from South Bend, Ind. to be general manager 
at Philadelphia; A. C. DeAngelis from Red Bank 
N. J. to Friez Instrument Div., Baltimore, Md., as 
general manager; W. B. Paine from acting to gen- 
eral manager of the Owosso, Mich., Div.; and George 
E. Stoll from assistant works manager at South Bend 
to assistant general manager there. 


From Westinghouse, manager of engineering Wil- 
liam James Russell goes to Landers, Frary & Cla: 











W. J. RUSSELL 


L. A. BROWN 


Co., New Britain, Conn., to have charge of engineer- 
ing. At the same time, L. A. Brown becomes vice 
president in charge of manufacturing and works man- 
ager for all of the company’s plants. 


James M. Hait becomes general manager of the pro- 
curement and engineering division of Food Machinery 
Corp., Los Angeles, Calif. 


Hughes Aircraft Co., Hollywood, Calif., has for proj- 
ect engineer in its armament division Alvin J. Korn- 
blum, late of Vega Aircraft Corp. 


Vice president in charge of engineering at LeRoi Co., 
West Allis, Wis., is Paul W. Eells who served pre- 
viously as executive engineer. 


formerly a diesel development engineer for Inter- 
national Harvester Co., John O. Kobzina, Jr., joins 
General Machinery Corp., Hamilton, Ohio, as project 
engineer. 


At Thompson Products Inc., Cleveland, Ohio, T. R. 
Thoren, pump production specialist, becomes chief de- 
velopment engineer. 


Edward J. Nesbitt joins the structures section of 
the helicopter engineering department of Sikorsky Air- 
craft Div., United Aircraft Corp., Stratford, Conn. 


Palmer M. Craig becomes chief engineer of the radio 
division of Phileo Corp., Philadelphia, Pa. He has 
been in charge of radar and radio communications 
equipment. 


Sterling Engine Co., Buffalo, N. Y., has for designer 
John R. Quinzio, previously with Columbus Mckin- 
non Chain Corp. 


In Douglas Aircraft Co., Eugene D. Bedal moves from 
El Segundo to Daggett, Calif., from draftsman to 
liaison engineer. 


Manager of the aviation section of the industry en- 
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SGIENTIFIG and TEGHNICAL SERVICES 


For many years the staff of 
this organization has served 


industry, both great and small — 


LARGE INDUSTRIES HAVING RESEARCH LABORATORIES 
find these independent technical services to be of value in supplementing 


their own research... 


SMALL INDUSTRIES LACKING RESEARCH LABORATORIES 
find in them an acceptable equivalent . . . and are thus relieved of the cost 
of maintaining research departments. But research facilities are available 


to them when, as and if required. 


FEES ARE PAID ONLY FOR WORK PERFORMED 


KNOW—BY TEST * 
Electrical lesting Laboratories, Ine. 
2 EAST END saisaeaini i. Seams. tian et ii 37. Mae 


ELECTRICAL AND GENERAL TESTING . INSPECTIONS + RESEARCH ° CERTIFICATION 
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To Meet Your 
Specifications 


PERFORMANCE is the real measure of success in 


winning the war, just as it will be in the post-war 






world. New and better ideas— production economies 






—speed—all depend upon inherent skill and high 
precision... For many years our flexible organi- 


zation has taken pride in doing a good job for pur- 








chasers of small motors. And we can help in creating 
and designing, when such service is needed. Please 


make a note of Alliance and get in touch with us. 
























ALLIANCE DYNAMOTORS 


Built with greatest precision and 
“know how” for low ripple — high 
efficiency —low drain and a minimum 
of commutation transients. High 
production here retains to 
the highest degree all the 
“‘criticals’’ which are so 
important in airborne 
power sources. 





















ALLIANCE D.C. MOTORS 


Incorporate precision tolerances 
throughout. Light weight—high 
efficiency — compactness. An 
achievement in small size and 
in power-to-weight ratio. Care- 
ful attention has been given to 
distribution of losses as well as 
their reduction to a minimum. 























Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 
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gineering department at Westinghouse Electric & Mig. 
Co., East Pittsburgh, Pa., is R. W. Gemmell. Com- 
mercial activities in that industry will be handled py 


W. A. Mechesney. 


Detail draftsman and product engineer at Fairchild 
Aircraft Div., Fairchild Airplane & Engine Corp. 
Hagerstown, Md., is Glenn L. Naugle. 


New York industrial designer Henry Dreyfuss is 
appointed consultant on aircraft design at Consolidated 
Vultee Aircraft Corp., San Diego, Calif. 


Engineering manager of Commonwealth Aircraft, 
Inc., Kansas City, Mo., is J. Farkas, once of Glenn L. 
Martin Co., Baltimore, Md. 

Fred E. Harrell of Re- 
liance Electric & Engineer- 
ing Co., Cleveland, Ohio, 
moves up from assistant to 
chief engineer. 


Back to White Motor Co., 
Cleveland, Ohio, goes vice 
president Vollmar W. 
Fries. He has been serv- 
ing on the War Production 
Board. 





FRED E. HARRELL Formerly vice president 
and general manager of 

United Engineering & Foundry Co., Pittsburgh, Pa., 
K. C. Gardner becomes executive vice president and 


general manager. 







J. R. Allen goes from the post of administrative en- 
gineer to that of assistant chief engineer of Simmons 
Aerocessories Co., New York, N. Y. 


Culver Aircraft Corp., Wichita, Kan., makes Charles 
M. Jamieson chief engineer. His efforts have been 
applied recently to the engineering of Army and Navy 
aircraft and sub assemblies. 


















Grant B. Shipley becomes president of the Elliott 
Co., Jeanette, Pa., to succeed H. M. Hubbard, re- 
signed. E. C. Brandt is vice president in charge of 
manutacture. 








At Gould Storage Battery Corp., Depew, N. Y., John 
C. Sykora is made vice president. 


A former president of the Aeronautical Chamber of 
Commerce, Leighton W. Rogers joins Bell Aircraft 
Corp., Buffalo, N. Y. as assistant to the president. 


James A. Mitchell goes from the AAF Materiel 
Center at Wright Field to Timm Aircraft Corp., Van 
Wys, Calif. to be vice president and general manager. 





To succeed Ralph B. Damon, Alfred Marchev steps 
up from executive vice president to president of Re- 
public Corp., Farmingdale, N. Y. 


Assistant to the chief engineer at Mack Mfg. Corp., 
New York, N. Y., is R. A. Jeheber, previously a diesel 
engineer at the Allentown works. 


Richard C. Aland goes from Intercontinent Aircrait 


ELECTRICAL MANUFACTURING 

















ne 


fu 
ar 


ti 


NG 


+ BUY UNITED STATES WAR BONDS AND STAMPS + 


Why are men interested 


Do you ever think about the vast industrial success 
that has been enjoyed by the manufacturers of sewing 
machines? What will be the position of their market in 
the post-war era? 


Pursuing this thought, Mr. Miiller-Munk has re-engi- 
neered the sewing machine in the above design for the 
future... incorporating both functional improvements 
and greater sales-appeal through the use of Durez plas- 
tics. As he says... 


“Even before I ever put pencil to paper, I could visual- 
ize what scope Durez plastics would give me in re-design- 
ing the conventional machine. First of all, their molding 
versatility permits the use of complex shapes and sections 
without adding to production costs. Second, plastics give 
desirable lightness in weight to the finished product. 
Third, they have high impact strength, durability, high 
dielectric resistance. And eye-appeal, of course, in their 
lustrous finish and handsome colors—a sales advantage 
exploited in the contrasting-colored housings above.” 


Here is still another example of how Durez plastics 
will have a leading position in the re-shaping of Ameri- 
Cas post-war products. Today, they belong to the men at 
the war fronts. Tomorrow, they will give physical ex- 
pression to the way of life we fought for. 


tu 
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PETER MULLER-MUNK 
Industrial Designer 








. FEATURES OF MR. MULLER-MUNK’S DESIGN 


A End Plate, molded separately of E Light concealed in main molding 
Durez to facilitate assembly will always be in correct position 


B Molded Durez Motor Housing for proper illumination of work 


C Tension Regulator—shifted to cen- F Molded Durez Shaft Disengaging 
ter of End Plate Wheel 


D Molded Durez Bearing Housing— G Molded Durez Lever Knobs —re- 
bearings housed separately to re- designed for better grips; better 
duce bulk of main molding... to visibility and accuracy in making 
provide better visibility stitch selection 





DUREZ PLASTICS & CHEMICALS, INC. 
269 WALCK ROAD, NORTH TONAWANDA, N. Y. 
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DON’T LET 
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ASSEMBLY METHODS! the most loyal 


and earnest worker can be a time waster if he isn’t shown 


modern methods. Let your workers speed shipping and assem- 
bly with Amesacks, saving up to 90% of packing and crating 
time, and up to 50% of postage and packaging cost. Send 


for FREE samples. 


* x « JUST POP 'EM IN AND PULL THE STRING « « x 
a 


AMES BAG COMPANY 
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hae far more. In 
“ UNBRAKO ” HOLLOW- 
SET SELF LOCKING 
SCREWS, for example, 
knurling meansa substantial 
reduction in maintenance 
costs, a real saving in time 
and labor, and increased in- 
dustrial safety. These advan- 
tages are due to the fact that 
“Unbrako” Hollow-Set Screws 
with Knurled Points are ab- 
solutely self-locking and there- 
fore eliminate a great many of 
the repairs necessary on ma- 
chinery where ordinary set 
screws are used. 


Send for the 


ESSE 





In “UNBRAKO” SOCKET 
HEAD CAP SCREWS, the 
knurled feature serves a 
double purpose—it speeds up 
production by providing a 
firm grip for mechanics’ fin- 
gers even when greasy—and 
provides a simple and effec- 
tive means of locking after 
countersinking. Naturally 
both these advantages also 
result in labor and monetary 
savings too. 


“‘Unbrako”’ Screws range in 
size from No. 4 to 114” dia- 
meter. 


“Unbrako” Catalog today. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. 


—BRAN 


Boston - Detroit - Indianapolis - Chicago - St. Louis - San Francisco 


BIX 594 
CHES— 












Corp., Miami, Fla., to Continental Motors Corp., De- 
troit, Mich., as an engine engineer. 





Frank A. McClintock is a junior mechanical engineer 
in the research division of United Aircraft Corp., Hart- 
ford, Conn. 





Designers for Industry, Inc., Cleveland, Ohio, makes 
John B. Barry a vice president. 





Chief engineer R. I. Gardner of Eastman Instrument 
Co., Denver, Colo., leaves to join Ryan Aeronautical 
Co., San Diego, Calif. 





At the Westinghouse lamp division, Bloomfield, N. ] 
Ralph C. Stuart takes over as manager, : 




















R. C. STUART 





E. K. CLARK 





H. R. CUMMINS 






















At Westinghouse Electric & Mfg. Co., Earl K. Clark 
succeeds W. J. Russell as manager of the appliance 
engineering department. H. R. Cummins is his as- 
sistant. 


At Worthington Pump & Machinery Co., Wellsville, 
N. Y., executive engineer of the Moore Steam Tur- 
bine Div. is ex-engineering manager Marcello A. 
King from Elliot Co. 


Member of the executive committee of ASTM is F. G. 
Tatnall, manager of the testing equipment department, 
Baldwin Southwark Div., Baldwin Locomotive Works, 
Philadelphia, Pa. 


President Walter L. Cherry of Cherry-Burrell Corp.. 
Chicago, IIl., resigns to become chairman of the ex 
ecutive committee. 


In Burbank, Calif., plant number 3 of Aircraft Ac- 
cessories Corp. is in the charge of W. A. Ashton. 























Addressograph-Multigraph Corp. loses vice president- 
general manager W. K. Page to Wassell Organiza 
tion, Westport, Conn., instrumentation specialists. 

Fred H. Wilhelm becomes chief draftsman and as 
sistant to the chief engineer of the Thew Shovel Co.. 


Lorain, Ohio. Design of small machines was his 
previous job. 


E. J. Cashman heads a new company, Doughboy Ma 
chines, Inc., New Richmond, Wis., which will manu 
facture machines and appliances. 


From Stewart-Warner Corp. John B. Whitted goes 
to Soreng-Manegold Co., Chicago, IIl., to become 
chief engineer. 


Elmer L. Sutherland, formerly managing partner of 
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BURNDY HYLINE 


> INDENT TYPE CONNECTORS 


In sensitive electronic circuits, instrument networks, or power cir- 
cuits, Burndy HYLINE Connectors provide connections that are 
fae secure, efficient, low in cost, and workmanlike in appearance. 

HYLINE Connectors are formed from pure copper in one piece, 
providing compactness, high strength, and highest electrical effi- 
ciency. They are quickly and securely indented to the conductor 
with the compact Burndy HYTOOL. Or, where leads or harnesses 
are produced in quantity, they are indented on the high-speed 
Burndy HYPRESS ... a bench press which attaches connectors as 
fast as an inexperienced operator can press a trigger. 

Why not eliminate further circuit troubles and expense due to 
Co questionable connections, by substituting HYLINE connectors 
today. Simply state your problem and we will gladly submit samples. 
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BURNDY ENGINEERING CO., 107 EASTERN BOULEVARD, NEW YORK 54, N. Y. 
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THERE ARE MEN IN 


OUR PLANT WHO 
WANT AN EGG IN 
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Victor men and women; busy with motors for war, 
are cultivating a taste for the increased precision that 
is today’s necessity. Because they rub shoulders with 
fine tolerance today they will expect the same quality 
in the electrical equipment they buy tomorrow. Mul- 
tiply our Victor Family by the millions of other 
folks in war work and you have your future market. 










The Armistice will not lower the new standards of 
precision for Victor Motors. We’re convinced we've 
got to sell those who want an egg in their beer. 







\ VICTOR 


af ) VICTOR ELECTRIC PRODUCTS, Inc. 










Victor—ready over here 
when it’s over ‘over there’ 





Dept. M-237 ; P 
2950 Robertson Road Cincinnati, Ohio 
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WITH 


VOLTAGE OF 24V | WITH AMPERITE A®! ERI] E 
i BATTERY & CHARGER , 


BATTERY VOLTAGE 








VOLTAGE VARIES 
VARIES APPROX me), | 4 


50% | 2% REGULATORS 














i. Amperites cut battery voltage fluctua- 
> tion from approximately 50% to 2%. 
i 2. Hermetically sealed — not affected by. 
altitude, ambient temperature, humidity. 
3. Compact, light, and inexpensive.” 


Used by U.S. Army; Navy, and Air Corps. 
DELAY RELAYS: For delays from | to 100 seconds 


| 
Hermeticajly sealed. Unatfected by altitude. . .. Send for catalogue sheet 


Ie as Leki eme nes eekens 


e Current and Voltage Problems; contains 
much valuable data in practical form — Write for your copy now 












































AMPERITE CO., 561 Broadway, New York (12), N.Y. 
in Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 




















Lawrence Scudder & Co. is now vice president oj 
Aeronca Aircraft Corp., Middletown, Ohio. 


Vice president in charge of engineering and sales at 
O. K. Tool Co., Shelton, Conn., is Ernest Reaney 
a member of the staff for 15 years. 


Harry G. Sparks, of Sparks-Withington Co., Jack- 
son, Mich., advances from vice president to president 


Max Stupar goes from coordinator of manufacturing 
at the Marietta, Ga., plant of Bell Aircraft Corp 
to manager of the Georgia Div. 


Leaving Sterling Engine Co., Robert T. Goffin be- 
comes senior methods engineer at Sperry Gyroscope 
Co., Great Neck, N. Y. 


Engineer-designer Alex L. Haynes moves from 
Stinson Aircraft Div., Consolidated Vultee Aircraft 
Corp. to the Aircraft Development Sec., General 
Motors Corp., Detroit, Mich. 


Assistant project engineer for Avion, Inc., Los Angeles, 
Calif., is Rudolph E. Krueger, formerly with Vultee 
Aircraft Div., Consolidated Vultee Aircraft Corp. 


Chief engineer of Allis Chalmers’ electrical division 
in Milwaukee, Wis., S. H. Mortensen becomes a na- 
tional director of AIEE for a four-year term. 


.. AND ABOUT COMPANIES 


Heyman Co. now builds its automatic machinery) 
new quarters at 146 Hudson St., New York, N. Y 


Manufacturing rights to an electrical, cathodic rust 
arresting process have been purchased by Johnson & 
Jennings Co., 864 Addison Rd., Cleveland, Ohio. 


The original name of Kellett Aircraft Co. is rein- 
stated by Kellett Autogiro Corp., Upper Darby, Pa 


Portable electric hand saw manufacturer Fred W. 
Wappat moves into a new plant at Mayville, N. Y. 


Machinery and appliances will be made by Doughboy 
Machines, Inc., New Richmond, Wis. 


Wood, Nathan & Virkus Co., Racine, Wis., goes into 
new and larger quarters in the Racine Universal 
Motors building, 1637 Goold St. 


Machine production in the main plant of Onsrud Ma- 
chine Works, Inc., Chicago, IIl., is increased by re- 
moval of router bit and cutter production to a new 
plant for that exclusive purpose. 


Supercharger manufacturer, McCullough Engineer- 
ing Corp., Milwaukee, Wis., becomes, by cash pur- 
chase, a part of Borg-Warner Corp., Chicago, Ill. 


Aircraft Accessories Corp., Kansas City, Mo., ac 
quires a control of Phonette Co. of America, Los 
Angeles, Calif., and will operate it as a subsidiary 
under supervision of the electronics division. 


Specially built for assembly of presses, a plant with 4 
70-ft. high roof and 50-ft. crane clearance is in service 
for Cleaning Machine Corp., Chicago, Ill. The 241. 
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a To Meet the Higher Temperature Requirements 

rein- e 
a of Your Present and Future Equipment 
i W. : 

Y. The molded paper capacitors, supplied by Micamold We will be glad to acquaint you 
shboy for a number of years, have been wax impregnated. with the complete line of Micamold 

és Now we have added a comprehensive line of oil im- Capacitors. Perhaps you are now work- 
vette pregnated capacitors which are being widely used in ing on a project where a egeccal molded 

§ P S y 
radio and electrical equipment. Of these, the types paper capacitor can be designed to 

aoe 336 and 337 are the same size as the familiar postage- _fit in with your requirements. Can we 
a nev stamp mica capacitors. help you? Communicate with us. 
ineer- 
ca Remember, there’s a MICAMOLD CAPACITOR for all communications and electronic applications 

| ‘ 
ro, Ill. RECEIVING AND TRANSMITTING MICA CAPACITORS @© MOLDED PAPER CAPACITORS ® DRY ELECTROLYTIC CAPACITORS 
O., ac OIL IMPREGNATED PAPER CAPACITORS @ MOLDED WIRE WOUND RESISTORS 
sidiary ae 7 a, Po fT 

. _ MICAMOLD RADIO CORPORATION 

with a 3 Bi 
"24-in, BACK THE ATTACK — GET BEHIND THE THIRD VICTORY WAR LOAN DRIVE 
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JEFFERSON TRANSFORMERS 


@ Inthe manufacture and assembly of your equipment, you save time 
with Jefferson Electric Transformers—because correct basic engineering 
insures your getting exactly the transformers to fit the job—and skilled 
experienced craftsmanship assures uniformity, whether you need one 


hundred or one hundred thousand. 


Of still greater importance, time is saved on the job,—and on the 
battle fronts, where reliability and performance of Jefferson Electric 
Transformers have resulted in a clean record with time saved again 


because of reduced amount of servicing or replacing. 


To the men in the fighting forces, Jefferson Electric's production of 
Transformers means better communications system and radio equip- 
ment. To those manufacturers whom our modern facilities make it 
possible to serve,——the suggestions and cooperation of our specialized 
transformer engineers will aid in arriving at appropriate designs to 
accomplish desired results reliably. JEFFERSON ELECTRIC COM- 
PANY, Bellwood (Suburb of Chicago), Illinois. 


60-64 Osler Ave., W. Toronto, Ont. 


Canadian Factory: 















reinforced concrete floor is good for a million pound 
load on the base of a press and two cranes are pro. 
vided to handle 50- and 100-ton weights. 


Diesel engines for propulsion and auxiliary power oj 
salvage vessels are being produced by Cooper-Bes. 
semer Corp., Mt. Vernon, Ohio. 


Wholly owned subsidiary of Worthington Pump & 
Machinery Corp., Harrison, N. J., is now Ransome 
Machinery Co., Dunnellen, N. J 


Consolidated Vultee Aircraft Corp. expands its Fort 
Worth, Tex., plant and facilities by 112,000 sq. ft. of 
2-story, reinforced concrete construction with air con- 
ditioning and other modernities. 


Purchased by Cleveland Automatic Machine Co.. 
Cleveland, Ohio, is the G & N Mfg. Co., producer of 
hydraulic die casting equipment, which will become a 
division of the parent company. 


Adel Precision Products Corp. spends $500,000 on 
an expansion project at Burbank, Calif., to increase 
production there by 98 per cent. 


Bringing to 38 acres the area of the Ryan Aeronautical 
Co. plant, some new office, engineering, and assembl\ 
buildings will be used in production of larger craft 
than previously made. 


A Los Angeles factory is opened by Brady-Penrod 
Inc. at 1945 Santa Fe Ave. Coolant and circulatory 
pumps from the new location are planned to reach 
Pacific Coast users with a minimum of delay. 


Atlanta, Ga., becomes the 26th American city in which 
is located a plant of Sylvania Electric Products Inc., 
500 Fifth Ave., New York, N. Y. Fifteenth manu- 
facturing plant of the company is a steel and brick 
structure in Warren, Pa. 


A million Ib. a year is the output of dry cell carbons 
from a new plant of Godfrey L. Cabot Inc., at Pampa, 
Tex. Output is earmarked for the production of the 
company’s own batteries. 


Mills Industries Inc. is the new name for Mills 
Novelty Co., Chicago, Ill. Even before going over 
entirely to war work, the company’s scope had been 
broadened past the “novelty” concept. 


In Chicago, Ill., Clearing Machine Corp. finishes a 
new assembly building, use of which will permit a sub- 
stantial increase in output of equipment. 


To York Ice Machinery Corp. comes a name sit- 
plification leaving just York Corp. 
of a merger with a subsidiary and accompanying fe 
capitalization. 


Occasion is that 


In Burbank, Calif., plant number 3 of Aircraft Acces- 
sories Corp. goes into production. 


Chicago’s small loan firm, Domestic Finance Co. 
expands into the manufacturing field by acquiring 
Siewek Tool Co., Ferndale, Mich.; Siewek Tool & 
Engineering Co., Hartford, Conn.; Service Caster 
& Truck Co., Albion, Mich., and Somerville, Mass.: 
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brick | Ko 7). te 7 For all thrust-load fixing, and shaft and 
iw i i ba housing applications, Waldes Truarc 
rbons Al, id zz provides distinct advantages over nuts 
ampa, r i. and bolts or wedges and washers... it 
oe 7 reduces dimension and weight... saves 
material...cutsmanufacturingtime... 


Mills simplifies assembly and dis-assembly. 


r Over 
| been - y On request, we will gladly furnish 


samples and full data for your tests. 


shes a 


&, Waldes Truarc presents 
a significant advance in retaining rings. 


\cces- It spreads or contracts without dis- 
tortion, always retaining its perfectly 

» Co, fitting circular contour. 

uiring 

‘ool & 

Caster 

Mass. : 
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Oscillograms demonstrating (1) current 
rise in relay coil, armature not moving, 
(2) current rise with dip caused by increas- 
ing reactance when armature moves to 
close contacts, (3) current rise curve dis- 
placed by introduction of a voltage through 
contact circuit when contacts are not 
closed. Indicates time of operation, and 
whether or not bounce is present. 





Curve (4) shows an average amount of 
bounce attendant on the closing of relay 
contacts. Curve (5) was obtained from a 
similar relay operating under conditions 


wherein the bounce has been eliminated. 








Keyed Relay 
Input Battery 2 Meg 
100 M <0 
Oscillograph 
Vertical 





Input 


Circuit used for obtaining above 
oscillograms. Battery voltage appears on 
oscillograph input except when shorted by 
closed contacts. Voltage developed across 
200 Ohms resistor used to indicate relay 
coil current. All oscillograms unretouched 
photographs. 30 cycle sweep. 


This Type of investigation is routine in 
our engineering department when your 
problem involves timing, or exception- 
ally fast and clean contact. 


SIGMA 
Type 4R 


ih,’ xt! 6” 
2°%"" high 
above 
socket 


Sigma Instruments, 1X6. 
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and Progressive Tool & Cutter Co., Ferndale, Mich, 


Name is changed to Domestic Industries Inc. 


Quimby Pump Co., Newark and New Brunswick. 
N. J., has been bought by H. K. Porter Co., Pitts. 


burgh, Pa. 
parent company. 


It will be operated as a division of t] 


Under an arrangement with the Navy, Submarine Sig. 
nal Co. will operate the plant of Precision Mfg. Co, 


at Fall River, Mass. 


WHAT DO PRODUCT BUYERS WANT 

General Electric Co., seeking facts upon which to base 
post-war planning, has sent a questionnaire booklet to 
225,000 shareholders asking for consumer reactions to 


suggested improvements in products. 


Correlated re- 


lies will be turned over to engineer-designers and 
a 2 


commercial managers for their guidance. 


Specifically 


mentioned in the booklet are: Round refrigerators with 
revolving shelves; ones with large frozen food com- 


partments; quickfreeze cabinets ; 


electric ranges with 


high ovens; automatic clothes washers which presoak 
clothes, wash, rinse, spin-dry, and empty by them- 
selves ; tumbling type elothes dryers; air conditioning; 
kitchen layouts; hot water temperatures; alarm clock 
types; and merchandising aspects of electric blankets. 


SOME NEMA SECTIONS RE-DEFINED 


Combining the former commercial lighting equip- 
ment and industrial lighting equipment sections into 
a new one bearing the compounded name, the National 
Electrical Manufacturers Association defines its scope 


this way: 


Industrial and commercial lighting equipment is designed and 
constructed to provide general and/or localized artificial illum- 
ination for all work places in industry and for all public, in- 


stitutional and commercial interiors. 


For purposes of this scope, lighting equipment is defined t 
mean a lighting unit made of any materials with or without 
lamp-holding elements, designed to collect, distribute, direct, 
refract, reflect and/or diffuse light from any electric light 


source, 


It specifically includes such materials as glass alone, glass 
in combination with metal, luminous materials alone, and in 
combination with metals, whether mounted on surface, recessed 
or suspended. It includes such units generally referred to as 


vapor-tight equipment. 


It specifically excludes such equipment generally referred to 
as dust-tight, explosion-proof, water-tight, exterior floodlight- 
ing, street and highway lighting, aviation lighting, Neon sign 
lighting, Marine lighting and home lighting. 

Sockets, fittings, attachments and/or accessories are con- 
strued as lighting equipment only when used as an integral part 


of the lighting unit. 


At the same time the scope of the asbestos insulated 
power cable section is revised to read: 

Wires and cables, insulated or jacketed or belted with either 
impregnated felted asbestos and/or glass or combinations 0! 
impregnated felted asbestos and/or glass and other materials 

Changes in the industrial control section are nu- 
merous and are included in this complete version : 

All of the following devices, whether electric, magnetic, me- 
chanical or electronic, except those intended specifically tor 
railway and railroad locomotion, which individually or grouped, 
serve to govern in some predetermined manner the electric 
power delivered to the apparatus to which they are connecte 
and intended to function on commercial voltages of 750 volts oF 
less de. and 5,000 volts or less ac. at commercial frequencies 


1. Contactors 
2. Drum _ switches 
3. Photo-electric relays 
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WAGNER PRODUCTS SPEED VICTORY! 3 
HOROUGH INSULATION 


ONLY ONE OF THE MANY REASONS WHY 


\ Wagner 


MOTOR S 


) 


All Wagner motors are built to exacting specifications, and 
embody characteristics and features that give them long life, 
dependability and added protection against failure. Wagner 
engineers will not compromise on ‘‘good enough” insulation 
— all windings must be thoroughly insulated. This is only 
one of the many reasons why Wagner motors stay on the job. 


FqpyICTORY | 


WRITE FOR COMPLETE INFORMATION 


Complete information on Wagner motors will be sent upon request. Wagner 
is @ nation-wide organization with branches in twenty-nine principal cities. 
Each branch office is manned by trained field engineers ready to help you 
solve your motor-drive problems. 


WasgnerElectric Corporation 


ESTABLISHED 189! 


6454 Plymouth Avenue, St. Louis, Mo., U.S. A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS a 


SEPTEMBER 1943 
















































































































This 12-page illustrated bulletin No, 620-A, “Plas- 
tic INJECTION MOLDING MACHINES” is yours 


for the asking. It gives manufacturers of electrical 






apparatus the answers to many of their questions 





about an increasingly popular method of fabrica- 





tion, and describes and illustrates machines. 





It presents graphically the construction of Wat- 








son-Stillman Injection Molding Machines with 








identifying pictures of parts, specifications, de- 





tailed explanations of operating features as well as 





pictures of machines in use. Necessary background 








material on injection molding is included. 











W-S Injection Molding Machines combine high 





speed, compliance with close specifications and 





quick change from one job to another. 











Write the Watson-Stillman Co., Roselle, New 
Jersey and ask for Bulletin 620-A. 


WATSON-STILLMA 
Wydrakic Equipment, Valves, YY, 
Forged Steel Fittingd. 
We. Uiclory kat 

ew all be Sr1ahpfers 
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. Auto-transformers, except those specifically intended 


4 0 

power generation and distribution equipment. ~ 

5. Reactors except those specifically intended for power 
generation and distribution equipment. 

6. Rheostats except those intended specifically for laboratory 


purposes. 

. Relays and timing devices used primarily with apparatys 
under the scope of the Industrial Control Section. 

. Resistors except those of such design as to be principally 
applicable to household type and automobile type of radio 
receivers. 

9. Switch devices such as push button stations, limit switches, 
etc., intended to be connected in control circuits of indys- 
trial control apparatus. 

10. Switch devices having features intended primarily for 
the starting and the running protection of electric m: tors, 
except those falling in the scope of the Domestic Ayto- 
matic Controls Section. 

11. Switch devices responsive to speed, temperature, pressure. 
vacuum, water level or time period variation and in- 
tended for the control of motors, except those falling in 
the scope of the Domestic Automatic Controls Section, 

12. Resistance Dimmers, Reactor Dimmers and Electronic 
Dimmer Systems, Theatre Control Boards providing for 
the control and dimming of circuits for theatres, schools, 
auditoriums, lodges, etc., are in the scope of the Panel- 
board and Distribution Board Section. 

13. Electronic Regulators for Controlling Power Utilization 
Apparatus. 

And the following devices : 

1. Solenoids and magnets with frames and moving parts 

intended to perform some mechanical motion, except sol- 

enoids for electrical operation of devices coming within 
the scope of other sections and/or groups. 

. Electro Magnetic Brakes. 

. Electronic Follow-Up and Positioning Controls. 

4. Electronic Inspection and Gauging Apparatus. 

Industrial Control equipment is limited to: 

(a) The use of oil or air circuit breakers with interrupting 
rating of 50,000 kva or less and for serving voltages up to 5 kv. 

(b) A combination of properly coordinated fuses and con- 
tactors where interrupting capacity requirement does not exceed 

150,000 kva at service’ voltages not exceeding 2,500 volts, or 

where interrupting capacity required does not exceed 250,00 

kva at service voltage greater than 2,500 volts and not exceed- 

ing 5 kv. 

Examples of industrial control applications involving the 
above listed devices are: 

3akery Machinery, Canning Machinery, Dairy Machinery 

Conveyers, Elevators, Cranes and Hoists, Laundry and Dyeing 

Machinery, Printing Press, Illumination requiring adjustment 

of intensity such as theatrical effects, Mining Machinery, Pumps 

—Liquid, air and vacuum, Textile Machines, Woodworking 

Machines, Shipboard Apparatus, Electric Welders, Machine 

Tools, Industrial Heating Apparatus, Battery Charging. 


Under the floodlighting section there now are tw 
groups—airport lighting and searchlight. Scope of each 
is as follows: 


NI 


CO 


wm Qo 


Arrport Licgutinc—Light projectors or markers, especiall) 
designed and used for marking and/or illuminating airways 
and/or airports with especially designed control or regulation 
equipment used in conjunction with the lighting equipment 
Principally it will consist of boundary, runway and obstructiot 
markers, beacons, ceiling indicators, floodlights for field 0! 
hangar illumination, course and signalling lights, illuminated 
wind direction indicators. 

This definition specifically excludes lighting devices included 
within the definition of commercial lighting equipment, industria 
lighting equipment, street lighting equipment, exterior flood- 
lighting equipment, window display case and interior spot ac 
floodlighting equipment, and excludes vapor lamps and the 
essential electrical accessories. : 

SEARCHLIGHTS—Defined as a light projector designed to “l- 
rect a narrow beam of high candlepower for the purpose 0! 
searching for and/or illuminating objects and arranged for easy 
training of the beam by either manual or remote control, and 
for use with incandescent lamp light source; also including 
such attachments and accessories as are used in, or with, tht 
above searchlight, and such repair and renewal parts used 1. 
or with, the above searchlight, as are not suitable for genera! 
purpose and/or use. 

This definition specifically excludes incandescent lamps, 4" 
searchlights and portable lighting devices usually called flash- 
lights. 
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HAVE YOU ANY OF THESE 


Whaleee 


E are in an excellent position 

to provide you with hermeti- 
cally-sealed capacitors for wartime ap- 
plications. Our extensive engineering, 
research, and manufacturing facilities 
are at your service. 


In some cases there will be no need 
to look further than our standard line 
of Pyranol* capacitors for built-in 
applications. 

The line includes more than 350 
ratings in space-saving shapes and 


sizes. Many of the ratings are avail- 
able in three shapes—oval, cylindrical, 
rectangular—to make your design 
problems easier. And they can be 
mounted in any position. 


BE SURE TO GET your copies of our 
time-saving catalogs on d-c (GEA-2621A) 
and a-c (GEA-2027B) types. Ask your G-E 
representative for them by number, or 
write to General Electric, Schenectady, 
New York. 


“Pyranol is the G-E trade mark for capacitors and for askarel, the synthetic, noninflammable liquid used in 


treating G-E capacitors. 


BUY WAR BONDS 
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your specifications, 


re likely to have the answer 


PYRANOL 
CAPACITORS 












Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 
parts, equipment, motors, drives, 






WHAT TO KNOW ABOUT SPRINGS. In such 
types as helical compression, helical extension, torsion, 
flat wire; and related devices like formed wire prod- 
ucts. Form 16-S illustrates and describes the springs, 
the engineering behind them, and the material and 
productive facilities involved in their manufacture. 
Not only is a tremendous variety of each kind of 
spring shown but special types of-ends for each are 
named and pictured and lists of current specification 
points included. A large section of the book is de- 
voted to the technical aspects of spring design and 
involves questionnaires; dissertation on the customs 
of the business; descriptions of the various types of 
wires; physical properties; finished 
springs, design considerations, helical spring  selec- 


tion tables; formulae; dimensional variations: effect 


stresses in 


of temperature; and reasons for fatigue failure. 
Wickwire Spencer Steel Co., 500 Fifth Ave., New 
York 18, N. Y. 


CLEAR THERMOSETTING VARNISH. Bakes 
out in 2 to 6 hr. at 250 to 275 deg. F. Leaflet PG-1 
describes this impregnating material from the points 
of view of specifications, (color; gravity; thinner; 
buildup ; dielectric; heat endurance; oil, acid, alkali, 
salt and fresh water resistance), methods of use, and 
advantages. Described as “kicking over” at conditions 
of polymerization, the resulting solid mass is shown 
by test results to include no trapped solvents nor 
uncured varnish. Further heat, such as that induced 
in armature windings in operation, has no tendency 
to soften the material but rather causes further hard- 
ening. Illustrated is the result of a test where varnish 
was placed in a baking oven in an open-topped can. 
As solvent was driven off, new varnish was added to 
maintain the level and the resulting mass, when cut 
in two, revealed an even cure throughout. John C. 
Dolph Co., 168 Emmett St., Newark, N. J. 


FACTS YOU SHOULD HAVE ABOUT 
PLASTICS. Covers polystyrene, cellulose acetate, 
cellulose nitrate, phenol-formaldehyde, vinyl acetal, 
and melamine-formaldehyde materials in the company’s 
family of plastics. Compression and injection molding 
and extruding procedures are discussed . keys to 
better design; comparative properties, and uses are 
given consideration. There are many illustrations of 
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VUew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


controls, finishes, etc., for inte- 
gration within complete products 
of various kinds. 
Engineer—designer and execu- 
tive readers of ELECTRICAL 


MANUFACTURING may forward 
requests for copies, preferably 


upon letterheads of their com- 
pany, directly to the manufac- 
turer, at addresses indicated. 


points of specification of the various substances and 
each is elaborated in other literature to which ref- 
erence is made under each heading. Laminating, 
fluid pressure molding, and pulp molding are included 
to indicate the possibilities for widened use of plastics 
in the post war world. Form MISC-3. Monsanto 
Chemical Co., Springfield, Mass. 


HOW ELECTRONS DO THEIR WORK. Ex- 
plained in simple terms and dedicated to military and 
industrial technicians whose duties have lately encom- 
passed electronic aspects. Six basic functions of an 
electron tube—rectification, amplification, generation, 
control, transformation of light into current, and trans- 
formation of current into light—are each discussed 
from the points of view of how, why, and where. 
Diagrammatic sketches show inner workings and points 
of specification of equipment using the various func- 
tions. Final implication of the booklet (B-3260) is 
that when the electron devices finish helping us to win 
the war they will be freed to lift us to new levels of 
achievement, comfort, and security. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 





AIRPLANE GENERATOR. Described in Bulletin 
No. 434 is a 100-amp., 28.5-volt unit. Design fea- 
tures are emphasized together with inspection, test, 
installation, and adjustment data. Included also are 
performance curves and instructions for, handling ot 
the unit to avoid damage during installation or re- 
placement. Outline drawings and dimensions com- 
plete this presentation of Leece-Neville Co., 5363 
Hamilton Ave., Cleveland, Ohio. 


CADMIUM BOWS TO BRIGHT ZINC. Tech- 
nical report upon the surface preparation of iron and 
steel for zinc and bright zinc plating. Because of the 
basic material shortage, cadmium plating operations 
are rapidly being changed-over and these data tt 
garding bright zinc are of potential aid to all speci- 
fiers of such a finish. Through but concise, the report 
covers degreasing, pre-soaking, and cleaning. Still 
tank and cathodic cleaning operations as well as anodic 
degreasing are described in their relation to the re 
moval of smut, dirt, grease, quenching oils, cutting 
oils, drawing or stamping compounds, and other ac- 
cumulations. Helpful tips and suggestions are i 
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If so, we can probably help 
you. Electrical remote con- 
trol has been Automatic Elec- 
tric’s sole business for over 
fifty years. And this means 


not only the making of relays, stepping switches 


most comprehensive hand- 
book on control devices ever 
published. Then if you need 
help in selecting 
the right relay or 
switch for your job, call in the Automatic 
and a wide variety of other remote control appar. Electric field engineer. He will be glad 
atus, but also having the “know-how” necessary 
0 nS ERSTE th ae Aeeee ly AUTOMATIC ELECTRIC SALES CORPORATION 
The Automatic Electric field engineer is a specialist yor 1033 West Van Buren Street, Chicago, Illinois 
_ : ‘ots ; ; 3 if in Canada: Automatic Electric (Canada) Limited, Toronto 
intelectrical control. He is working daily with 
designers of war products which require the use 


of relays and other control devices, helping in the 
selection of the best equipment for each application» — 
so that new products can be speeded through the 
; ; ‘ ao ee one REDD DEVICES 
laboratory and into the production line. 


First step in profiting by the use of electrical con- ya LS a O | A if { C 
trol is to get the Automatic Electric catalog—the 
eg 


to put his experience to work for you. 


PARTS AND ASSEMBLIES§JFOR EVERY ELECTRICAL CONTROL NEED 
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F* easy fabrication, for superior in- 


sulating and maintenance qualities, 
WILMINGTON VULCANIZED FIBRE 
is one of the most versatile materials 
known to industry. And it is as reliable as 


it 1s versatile. 


WILMINGTON insulates against current, 


heat, noise, shock, vibration. It machines 





easily. It is light, tough, dense. It does not 


splinter. Its dielectric strength is high. It 


improves with age. It is not affected by oils. 


For these and a variety of other reasons 
WILMINGTON VULCANIZED FIBRE 
is winning new friends daily among elec- 


trical engineers and maintenance men. 


WILMINGTON FIBRE SPECIALTY COMPANY 


Genuine Vulcanized Fibre Since 1904 
New Castle Delaware 





cluded on the use of pickling treatments and acid 
baths for removal of oxide, scale, and rust. Oakite 
Products, Inc., 22 Thames St., New York 6, N, y. 





GEARMOTOR SELECTION GUIDE. Carries 
identification No. GEA-1437 D. Described are 
planetary-, worm-, and spur-geared units with con- 
centric, right angle, and offset shafts. Included are 
descriptions of the mechanical features of the units. 
electrical characteristics of the motors which are jn- 
tegrally combined, and charts showing hp.-speed rat- 
ings. Such advantages as high efficiency, low power 
loss, space economy, low maintenance cost, quiet, in- 
stallation ease, safety, and comprehensiveness of the 
line are shown in the light of potential points of 
specification on a large number of products. General 
Electric Co., Schenectady, N. Y. 


VERSATILE PNEUMATIC CLUTCH. Serves 
functions of clutch, brake, inching slip-clutch, and 
flexible coupling. Bulletin No. 200 shows how sim- 
plicity of design and operation; flexible control by 
air; remote operation; absence of adjustments and 
need for lubrication; vibration damping; misalign- 
ment correction; smooth engagement; cool running; 
small size; and pressure-controlled torque are designed 
into expanding and contracting units. Other types 
come as combined clutches and brakes, clutch pulleys, 
and flexible couplings. Several pages are included to 
illustrate specific points of use on a wide range of 


function. Fawick Airflex Co., Cleveland, Ohio. 
MULTI-CIRCUIT WAR VEHICLE PLUGS. 


Listed in rack and panel types for radio and instrument 
points of specification in aircraft, tanks, and_ other 
combat machines. In Catalog 4-43 are described in 
detail not only complete assemblies but component 
parts as well. Selection tables list the almost. in- 
finite variety of combinations and dispositions of con- 
tacts and coaxials. Mounting layouts, with dimen- 
sions and variations indicated, serve to complete : 
presentation of potentially essential data for the wir- 
ing device specifications man for the armed services 
Cannon Electric Development Co., 3209 Humboldt 
St., Los Angeles, Calif. 


LOW TEMPERATURE BRAZING. Case stud) 
compilation may suggest some new possibilities for 
use of brazing in your product. Bulletin No. 23 lists 
and shows use of the company’s brazing alloys to the 
benefit of production operations on aircraft generator 
brackets, radio ignition shields, sound detector tr- 
pods, trainer plane controls, motor armature bars. 
bomb noses, precious metal contacts, and other similar 
products by the score. Handy & Harman, 82 Ful- 
ton St., New York 7, N. Y. 


AVIATION MISCELLANY. Includes aluminum 
die castings, batteries, booster coils, current relays. 
pressure gages, engine gage units, generators, leather 
products, metal decorating, plastics, gun firing solen- 
oids, deep drawn stampings, thermometers, and wire 


and cable. Extensive data with specific advantages 


| and properties of each of the widely diverse lines © 
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Be) @ 750,000 K. W. Generator at Boulder Dam 


Fractional Motor Magnet Winding m 


BACK THE ATTACK WITH WAR BONDS 


‘ C 


Auto-Lite Magnet Wire Helps Build Better Products 


Back of Auto-Lite Wire Products are research 
and engineering facilities which are con- 
stantly perfecting answers to baffling prob- 
lems. The range of applications varies from 
fractional motor field windings to material 
for Boulder Dam Generators—and the new 
record-setting turbo-electric units at Chicago. 

The controlling factor may be limited 
space, unusual shape, weight restriction or 
cost. Keen interest today is focussed on newer 
wire insulation developments. Butyrate Tape 


PORT HURON, MICH. 


THE ELECTRIC AUTO-LITE COMPANY 


and Vinylite are two types being used for 
lighting and low tension circuits in radio 
production, aircraft construction and other 
vital war need. 


Our business has been built by supplying 
wire and wire products that solve problems 
for designing engineers and manufacturers. 
Whatever your need, unusual shapes, sizes or 
special insulation requirements . . . feel free 
to write us for authoritative recommendations. 


Wire Division 
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SARNIA, ONT. 


AUTO-LITE Naa Va 


IN ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND IN THE AIR 
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Get the Full Story 


IN THIS 


FREE 
BOOK 


four inexperienced 
office boy can make 
any number of photo- 
exact copies of any- 
thing that’s drawn, 
written, printed or 
photographed—in a fraction of the time required by a 
draftsman to make a single tracing, or a stenographer to 
re-type one report! No checking or proof-reading is nec- 
essary, for the Hunter Electro-Copyist can’t make a mistake! 

Hunter Electro- 
Copyist is the mod- 
ern method for fast, 
economical,exact re- 
production that is 
proving such a god- 
send to work- 
swamped engineer- 
ing and production 
departments. Learn 
more about it. 
Hunter has prepared 
a booklet that is vir- 
tually a treatise on 
photo-copying ap- 
plied to industrial 
needs. Fill out the 
coupon and mail it 
today! 

































~ 


HUNTER ELECTRO-COPYIST, Inc. 
476 S. Warren St., Syracuse 2, N. Y. 


Please send me a copy of your new_booklet explaining photo- 
copying by the Hunter Electro-Copyist. 







Name.. 









Position 


Firm 


Street 


City State ; 
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products are given in Form G103. Particular em. 
phasis is laid on the combination of elaborate facilities 
extensive know-how, and longtime engineer-designe; 
familiarity with the name of Electric Auto-Lite Co, 
Aviation Products Div., Toledo, Ohio. 


SCIENCE OF ELECTRONICS. Shown as , 
workaday force for now rather than figment for the 
future. Identified as B-3264, the brochure indicates 
case studies of electronics at work in the war, in the 
home, in medicine, and in industry. Industrial uses 
are elaborated on by discussion of electronic accom- 
plishments in aluminum and magnesium recovery, air- 
craft resistance welding, high-frequency heating, power 
line protection, x-ray parts examination, air purifica- 
tion, motor speed control, voltage regulation, cathode 
ray oscillography, dynetric balancing, organism-killing 
light, stroboscopic machinery examination, vibration 
fatigue testing, remote lighting control pinhole spotting, 
machine operator protection, and communication. A 
review of typical tubes is included. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 





GUIDE TO REPRODUCTION. Starting from 


| the springboard of a discussion of process advantages 
and disadvantages, this handbook continues into a 


| cataloging of printing machines, finishers, developers, 


dryers, and copiers. Blueprints, sepia negatives, blue- 
line prints, brownline prints, direct process prints, and 
reproduced tracings are detailed, compared, and con- 


trasted with each other in small, medium, and large 


| operations and from the viewpoints of paper cost, con- 
| tinuous yardage, cut sheets, light sources, print and 


| chanical and electrical data given in full. 


glass contact and other, similar considerations. De- 
tails on the machinery offered are quite complete with 
points of advantage to the user spotlighted and me- 
Paragon- 
Revolute Corp., 77 South Ave., Rochester, N. Y. 


PICTORIAL MOTOR’ REVIEW. Includes 
squirrel cage, dc., and shipboard pump motors. Under 
the head of squirrel cage, enclosures and _ protective 
features are shown for the size range from ™% to 75 hp 
For de., the range is 34 to 7%4 but the same general 
information is provided. Respectively, the leaflets are 
Forms SCF-1 and SCF-2. The shipboard pump sec- 
tion gives illustrations and data on a number of actual 
specification points and bears the designation Forn 
SCF-102. In addition, views of the manufacturing 
procedures used in production of the units appear wit! 
accounts of the advantages which result to the users 
Crocker-Wheeler Electric Mfg., Div. Joshua 
Hendy Iron Works, Ampere, N. J. 


PERMANENT MAGNET HOWS AND WHYS. 
Manual No. 2 is full of potentially useful reference 
on fundamental considerations in connection with pro- 
duction of electrical energy, mechanical energy, a 
tractive effects, the three functions under which al 
permanent magnets classify; magnet materials an¢ 
their comparative values; characteristics of cast an¢ 
sintered magnets; design factors; and procedures 10! 
magnetizing, testing, and aging. Specific examples 
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.- from Federal Heavy Duty 
Power Units powered by 
I.T.aT. Selenium Rectifiers 


If plant expansion has overloaded your source of D.C. power, add Federal 
Power Supply Units as needed — in any capacity up to 100 kilowatts each. 


Whatever your use for rectifier equipment — as part of military devices, in the 
production and processing of war materiel, or in your postwar products — 
Federal Power Supplies include the features you require. 


Rugged, calling for a minimum of critical material, readily adaptable to most 
demands for conversion of A.C. to D.C., these power equipments assure long 
life and efficient maintenance-free operation. 


All units are powered by I. T. & T. Selenium Rectifiers — introduced and man- 
ufactured by Federal Telephone and Radio Corporation and accepted as stand- 
ard by industry. Consulting engineering services available on application to 
Engineering Department. 


SELENIUM RECTIFIER DIVISION 


Federal Telephone and Radio Corporation 


SS 1000 Passaic Ave. 
ast and East Newark, New Jersey 


ures 10! 
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‘BREAKDOWN 
TESTER 


A compact, portable testing 
unit ideal for laboratory or 
production-line use. 115 
volt, 60 cycle primary. Ad- 
justable secondary voltage 
of 500/1000/1250/1500/ 
1750/2000/2500 volts. 
Many safety features com- 
bined with typical Acme 
high quality construction... 
Write for Bulletin 140. 













ACME VOLTROL 


Provides a full-range, stepless control from 
0 to 135 volts. Accurate to within 4/10 volt 
adjustment. Not a resistance type unit; out. 
put voltage is independent of load. Portable 
and panel types to meet all laboratory and 
production needs. Write for Bulletin 150. 












ISOLATING TRANSFORMER 


Especially designed for test room and laboratory 
use. Eliminates power line extraneous interfer- 
ence. Provides relatively unaffected, constant 
voltage for testing. Write for Bulletin 161. 


THE ACME ELECTRIC & MANUFACTURING CO. | 


35 WATER STREET ¢ °* e CUBA, N. Y. 






























































New “highs” in production, new “lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic ... the rivet is fed, inserted 
ond clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies .. . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.” 












































































Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 
4 rivets of a time...bench or pedal types. 


















CHICAGO RIVET 
& MACHINE CO. | 
9600 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 





hago Kw 









of magnets with a wide range of size and shape var- 
lation are given in several pages of pictures. Besides. 
a discussion is included on the facilities of the sup- 
plier’s engineering, foundry, drilling and machining. 
heat treating, grinding, and inspection department 
A glossary of terms completes the presentation for 
Indiana Steel Products Co., Valparaiso, Ind. 


FOR AIRCRAFT WIRE SPECIFICATION. 
Calculator bears curves and data from which can be 
determined the wire size, given the load and the 
length; the maximum run, given the load and the wire 
size; and other pertinent facts for the aircraft wiring 
specifier. Appended inférmation on_ special, 
diameter, light weight aviation wire gives a cutaway 
illustration and covers conducters, primary dielectric. 
fire stopping wall, and braid. Dimensions, 
and mechanical details are included. 
Products Corp., New Haven, Conn. 


weights, 
Rockbestos 


AIRPLANE PARTS COMPENDIUM. 


sector type control, release handles, 


Covers 
impulse units, 
clevises, fork ends, eyebolts, rod ends, clamps, screw 


machine parts, and general machine parts. Facilities 
of the company are demonstrated to be arranged for 
the best possible delivery of such components. _ II- 
lustrations are included to show the character of a 
wide cross section of the parts supplied. Hyland Ma- 
chine Co., Dayton, Ohio. 


WHEN TIME IS OF THE ESSENCE. This 
condensed catalog (No. 1) tells in a straightforward 
way the function, use, features, and types of a large 
number of timing units. They include synchronous 
motor driven interval timers, time delay relays, 
matic reset timers, cycle timers, signal control 
switches, impulse timers, double cycle timers, running 
time meters, percentage timers, multi-contact timers, 
and contact making clocks. Electronic time delay re- 
lays, clock operated time relays, and complete con- 
trol panels involving combinations of the various units 
are also. illustrated and described. Reference num- 
bers of individual bulletins on each of the devices are 
included for reference to more detailed data on each 


R. W. Cramer Co., Centerbrook, Conn. 


auto- 


MAGNETIC PRODUCT PROTECTOR. Takes 
deleterious iron particles out of the flow of any pro- 
cess liquids. Bulletin No. 120 gives the specifications 
of the three sizes in which available; shows the fea 
tures of the units; and demonstrates their suitability 
for use in certain types of operations. A cutaway 
drawing is used to show such advantages as ¢as) 
cleaning, current failure safeguard, high capacity, 
strong magnetism, and leakproofness. Special types 
and designs can be provided where required. Stearns 
Magnetic Mfg. Co., Milwaukee, Wis. 


TIME-SAVING NOMOGRAPHS. Come in large 


wall-hanging size for instruction or reference pul 


poses and provide data on parallel resistance and 


By the use of the first it is simple 
more 


Ohm’s Law. 


find the total value of resistance of two or 
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Architect Marcel Breuer, now professor in Harvard's 
department of architecture, trained, then taught at the 
famed Bauhaus. To his credit are the first tubular steel 
chairs and some of the best examples of contemporary 
orchitecture and industrial design here and in Evrope. 
























Interior partitions might be omitted, 
completed later. As family grows, a 
second complete unit might be added. 
Actually this house allows greater flexi- 
bility than conventional custom building. 



















With its narrow foundations, two-way 
cantilevered form and plywood skin, 
“Plas-2-Point” house is reminiscent of 
modern aircraft. Six-room house for 
cold climate would weigh 3 to 4 tons. 




















RING 
CONNECTORS 


2 SUPPORTING 
POSTS ONLY 


ROOF AND FLOOR TRUSSES 
CANTILEVERED FROM CENTRAL 
DLYWOOD GIRDERS 


FROM WARTIME PLASTICS-BONDED PLYWOODS... 


THIS “PLAS-2-POINT HOUSE” FOR POSTWAR LIVING 


Harvarp’s Marcel Breuer has pondered 
the skeleton of a modern bomber. . . probed 
the possibilities of war-born, new plastics- 
bonded plywoods . . . and produced this 
interesting and original design for postwar 
prefabrication which he has christened the 
“Plas-2-Point House.” 

“Compared with current prefabricated 
construction,” Mr. Breuer estimates, “‘the 
Plas-2-Point House would weigh a third as 
much, cost only 70% as much and, knocked 
down for shipment, would occupy only 30 
to 40% as much packing space. Even fully 
assembled houses could be trucked short 
distances from central assembly lines to indi- 









=~ j 


vidual building sites, then quickly anchored 
to foundation blocks.” 

Since neither walls nor partitions are load- 
bearing, the “‘Plas-2-Point House’”’ is highly 
flexible. Exterior wall panels might be heavily 
insulated for cold climates or simply a series 
of screens forthe tropics. They might be built 
up from Resinox-bonded plywood with a 
durable, colorful, weather-resistant melamine 
surface— or even from paper or fabrics im- 
pregnated with Resinox and melamine resins. 

To save weight, gain production econo- 
mies and add new notes of color and style, 
many of the house’s fittings and accessories 
would probably be molded from plastics. 





WALL PANEL 
WON SUPPORTING 
ACTS ONLY AS 





Roof and floor each rests on a central ply- 
wood girder and seven plywood cross 
trusses. Supporting posts at either end tie 
girders together and carry roof load. Two 
foundation blocks, four feet by eightinches, 
provide anchorage. Outside walls serve as 
tension members and give structure rigidity. 


TENSION MEMBER 


y 2 FOUNDATION BLOCKS ONLY 








The Broad 
and Versatile Family 
of Monsanto Plastics 


(Trade names designate Monsanto’s 
*xclusive formulations of these 
basic plastic materials) 


LUSTRON (polystyrene) - SAFLEX 
Winy! acetal) + NITRON (cellulose 
inate) - FIBESTOS (cellulose ace- 
a OPALON (cast phenolic resin) 
ESINOX (phenolic compounds) 


Sheets + Rods « Tubes « Molding 


Compounds + Castings - Vuepak Rigid 
‘ansparent Packaging Materials 
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FOR FACTS ON POSTWAR PLASTICS... 
For facts on postwar plastics and ideas on what they may be 
able to contribute to your particular products — see the 24- 
page booklet prepared for product designers, ‘“The Family 
of Monsanto Plastics.”” There you will find information on 
significant new wartime advances in plastics materials and 
fabricating techniques, such as the new, rubber-like Saflex 
compounds, pulp molding and low-pressure bag molding. 
You will also find charts of comparative properties, graphs 
and photographs describing the complete family of Mon- 
santo Plastics, probably the broadest, most versatile group 
of plastics offered by any one manufacturer. For your copy, 
simply write: MONSANTO CHEMICAL COMPANY, Plastics 
Division, Springfield, Massachusetts. 





resistors in parallel or find the value of additiona! 


‘DAVIS - MADE MEANS BETTER-MADE" resistance needed to make up a given total. Thy 


.\D- a st) second provides answers to current, voltage, wattage, 
ye and resistance problems involving Ohm’s Law. Any 
ee CNY _ value can be determined by placing a straight edg 
: ao 


through the scale points representing the two known 
your 


SPECIFICATIONS ~ , factors. Ohmite Mfg. Co., Chicago 44, IIl. 


ey ae 3 | HEAT IT WITH RADIANT LAMPS. That is 
es | what booklet A-3817 suggests with reference to th 
PULL TYPE 


evaporation of water or other solvents, drying of paint, 
or elevation of temperature for process expediting 
WYiDrusamreeateiey § Speed, low initial and maintenance cost, flexibility 


ae al Fea 


ra Kay 7s and ease of control, and reduced space requirements 


over other types of drying apparatus are pointed ou 
as advantages. Besides discussing the design and 
performance characteristics of the drying lamp, the 
booklet takes up the design of radiant heat equip 
ment, the arrangement and spacing of ‘components 


and the electrical circuit design. Illustrations show 
Typical Davis-Made Solenoid for AC or DC, any voltage, 25 to 60 cyc. For direct radiant heat lamps installed to heat pistons, reduce 
or remote control in operations requiring quick short thrusts. Max. Stroke, | 


Accurately seated plunger for noiselessness and efficiency of pole- shader. lithographic spoilage, drv molds, bake varnishes, dry 
Solid, sturdy construction prevents transmission of vibration to coil windings. : 


Compact. Space saving. Furnished with variety of mountings. glue, Sec. Westinghouse Electric & Mfg. Co., 
Hundreds of Special parts have become standard with us. Bloomfield, N. if 


A D.W.D. advantage that facilitates production exactly to your specifications. 
For Solenoids, Coils, Transformers, any magnetic windings, Davis en- 


gineers are at your service. Two large plants, 30 years experience. Phone, WHERE ZINC GOES. Wartime zinc uses are 
wire or write. ‘ ° » ° ‘ 
discussed and pictured in this leaflet. It considers 


DEAN W. DAVIS & CO., ING, uses in paint, rubber, brass, die castings, ceramics, 


galvanizing, pharmaceuticals and rolled sheet, strip, 
iM hel Bee CHICAGO 6, ILL. and plate. Descriptions of benefits conferred by zinc 
Coils for aata7 Electrical Purpose 


to the various materials it enters are combined with 
several potentially interesting views of each of the 
‘ finished materials at war, New Jersey Zinc Co. 
if 160 Front St., New York 7, N. Y. 


Uy) 


; FOLDING TERMINAL LUGS. Have a design 
it $ Made From such as to bring the wire directly under the binding 


ROU 4 D OR nut to insure maximum conductivity to the connec- 
tion. This f r i i foldi 


folder illustrates and discusses folding, 

FLAT WIRE double cupped washer lugs with and without insula- 
tion grip, with large and small screw holes, for star- 

Cuyahoga Spring Co. dard stranded, extra-flexible stranded, and solid wir 
can make it, including specification. Also shown are single cup washer lugs, 
welded, pointed or and narrow folding lugs with and without insv- 
threaded parts, in any lation grips. Parts are made of soft copper and 
metal or finish. Send the text and drawings show how holddown pressure 
for descriptive folder. || completes the low 


ere? 
' 
AP 


resistance connection. — Illustra 
tions of actual lugs at work are included to show 
EXTENSION SPRINGS SNAP CLIPS that polarity spacing is unaffected by use of the units 
ee aaa" on starter, terminal block and binding post wiring 
we a points. Krueger & Hudepohl, 3 East Third St. 

i Cincinnati 2, Ohio. 


IMPREGNATING COLLOIDAL GRAPHITE. 

Gives physical properties of graphite to the material 

treated. Where textiles, asbestos, felt, abrasives, 

< porous metals, paper, wood, and other such materials 
Stn dont titted are to be given properties of lubricity, electrical com 
THE CUYAHOGA | hat ductivity, heat radiation and absorption, or pigmet- 
SPRING COMPANY |} wow, ' tation, the information in folder 75-643 will be help- 
10270 BEREA ROAD “ge ful. Demonstrations are described and illustrated to 
CLEVELAND OHIO | aan show how the minute particles of colloidal graphite 

. -- do a better job of penetrating into the interstices © 
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IN MECHANICAL FLIGHT 


DELCO APPLIANCE MOTORS 


PLAY A VITAL ROLE 


One of the greatest contributions to 
modern aviation is the Sperry auto- 
matic pilot—a basic flight instrument 
so marvelously precise that a watch 
seems crude and clumsy by compari- 
son. Once set, it automatically holds an 
airplane on its true course, regardless 
of constantly changing atmospheric 
conditions. 

The gyroscopes that are a part of 
an airplane’s automatic pilot are kept 
spinning by electric motors, of which 
the Delco Appliance small motor 


e 


illustrated is one. Precision design 
and construction throughout, coupled 
with the use of ball bearings, shielded 
and running in special lubricant, 
assure long, trouble-free operation at 
all altitudes and at temperatures that 
range from tropic to sub-zero. 
Furnished in 4000 RPM speed. De- 
velops approximately 1/100 horse- 
power at full load speed of 7500 RPM. 


re War Bonds!- 


fa! DELCO APPLIANCE DIVISION 


trated to 


graphite GENERAL MOTORS CORPORATION, ROCHESTER, N. Y. 


rstices 
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PROBLEMS WITH ELECTRIC HEAT 


Electric heat~can solve many heating head- 
aches...independently of possible fuel shortages. 

Here are four simple and effective ways this 
versatile production aid can be put to work: 





















Dual Purpose Fan-Type 


UNIT HEATERS 


Use them anywhere—in shop 
1 Offices, receiving and shipping 
rooms, crane cabs, assembly 
lines. Mount them in any posi- 
tion, on floor, wall or ceiling. 
Large-capacity fan and heating 
element quickly heats large 
spaces in winter. What’s more—the same fan can be used 
for cooling in summer, with heater turned off. 


Ratings: 2, 3 kw, for 115 and 230 volts 
a-c;4,5 and 7% kw, for 230 volts a-c. 


STRIP HEATERS 


Quickly and easily installed, 
these strip heaters can be used 
in ovens, crane cabs, valve 


houses, pipe lines, process 
machinery, hot tables and 
countless other applications. 


ee A I i H E AT E R S 


This type solves heating prob- 
lems in hard-to-heat, out-of-the- 
way places. Consisting of a 
series of strip-type heaters under 
a perforated iron cover, these 
heaters have long, dependable 
lives. Switch provides low, me- 
dium or high heat; thermostat 
control available for automati- 
cally maintaining desired tem- 
perature. Ratings: 1000 to 4500 
watts; 115, 230 and other volt- 
ages; a-c or d-c; floor or wall- 
mounted. 


C 0 R 0 X “ immersion Heaters 


A handy unit for heating 
water tanks, oil-tempering 
baths and process tanks of 
all sorts. Complete line 
available for all types of 
installations. 


Standard Ratings: from .6 
to 10 kw. 



















































For complete information on these, or other types of 
heaters, call your Westinghouse office or write for Catalog 
28-000. Westinghouse Electric & Mfg. Company, East 
Pittsburgh, Pa., Dept. 7-N. j-10248 


Westin nghouse 


PLANTS IN 25 CITIES . OFFICES EVERYWHERE 

















the material being treated than do the larger pieces 
of powdered graphite sometimes used. Methods and 
possible snares involved in impregnation are listed 
Acheson Colloids Corp., Port Huron, Mich. 


MINIATURE SNAP SWITCHES. Have positive, 
precision, frictionless operation. Principles and gen- 
eral specifications covering case, size, actuators, term- 
inals, construction, contact arrangements, color codes, 
ratings, and preference are combined with listings of 
the specific types available. Indicated as Form 101, 
the catalog includes a dozen different units with vari 
ations in actuator pressure, travel requirements, mount- 
ing facilities, actuator operation, housing, sensitiy 
ity, mechnical protection, and size. Tabular data coy- 
ers such things as gaps, circuits, pretravel movement, 
movement differential, operating pressure, release 
pressure, and overtravel movement for the different 
units. Acro Electrical Co., 1305 Superior Ave., 
Cleveland, Ohio. 


SELF-LOCKING AIRCRAFT NUTS. Are de- 
signed to provide simultaneous pressure lock against 
screw thread root and arched spring lock against back 
surface of fastened material. Catalog (Form 185) 
covers principles, assembly advantages, load limits, 
and physical details of flat, twin, push-on, tubular, 
U-shape, J-shape, strip, ring, latching, clip, anchor, 
angle bracket, plywood, conduit clamp, harness clamp. 
inspection door, hat section, blind, and switch mount- 
ing types of high speed nuts. Two pages of listed 
points of possible specification finish the book. Tin- 
nerman Products, Inc., Cleveland, Ohio. 


STOCK PLASTIC KNOBS. Catalog No. 103 in- 
cludes descriptions, outline drawings, and tables of 
dimensions for three complete lines of instrument 
knobs, two kinds of pointer knobs, five control balls, 
and a multitude of push buttons, terminal and con- 
trol knobs, and dials. Facilities and the fact that these 
units are ready for immediate shipment are discussed 
in appropriate detail by Kurz-Kasch, Inc., 1421 S. 
Broadway, Dayton, Ohio. 


PHENOL-FORMALDEHYDES FOR MOLD- 
ING. Listed with regard to the required properties 
of the finished product. Jobs requiring impact re 
sistance, non-bleeding, electrical characteristics, heat 
resistance, and special factors are discussed as to 
fillers, basic materials, and all standard properties. 
Typical products are illustrated under each heading 
A section of the catalog on design suggestions has 
the possibility of particular usefulness to the specifier. 
covering as it does inserts, details, tapping, riveting, 
threads, integral color, finish, undercuts, side holes, 
machining, wall thickness, tolerances, and such con- 
siderations. Durez Plastics & Chemicals, Inc., 
North Tonawanda, N. Y. 


CONTINUOUS OIL PURIFICATION. System 
described in bulletin which stresses comparisons be 
tween filter equipment of different types. Of the 
points of advantage listed for the company’s product 
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TO BLITZ THE AXIS 


TODAY ... Perkins Precision, Custom Cut Gears are helping 
to blitz the Axis on every fighting front. Aircraft engine gears, 
supercharger worms, parts for gun mounts, gear reducing units 
and many other precision parts needed by our armed forces 
leave the vastly enlarged Perkins plant in a never-ending stream 
and will continue to do so until Victory. 


TOMORROW . . . When peace returns, Perkins gears will also 
return from the fighting fronts to resume their place in thousands 
of civilian products—doing again the jobs that only precision, 
custom-cut gears can do with fullest effectiveness and greatest 
satisfaction to the ultimate consumer. 


This Company's technical staff is at industry's disposal for the 
solution of any problem involving the design and mass-manu- 
facture of precision gears fer Hrhetermined purposes. 


PERKENS MAKES: 
HELICAL GEARS ‘/BEVEL GEARS §RATCHETS 
WORM GEARS- SPIRAL GEARS SPUR GEARS 
GROUND "EHREAD WORMS 


Consult with-out-Engimeering Staff! 
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These slide wire resistor tubes are only one of hundreds 
of porcelain pieces made by Colonial for the electrical 
industry. Each piece is accurately made to specifications 
and burned in gas fired, temperature-controlled kilns. That 
is why each piece of Colonial porcelain cor 
acceptable tolerances. 
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If you need porcelain parts for your products, send us 


samples or drawings for our price estimate. No obligation. 














The Colonial Insulator Company 
937 Grant St., Akron 11, Ohio Chicago Office: 1706 Fullerton Ave. 
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DETROIT 6, MICHIGAN 















WaiariTy In Size and Quality 


and then expounded in a group of case studies, here 
are a few: Twenty years and more of research and 
manufacturing experience, direct connected design and 
continuous operation cause removal of impurities im- 
mediately, processed earths used for filter medium, 
automatic operation, and large range of equipment 
size to fill practically any point of specification, 
Lubricating oil units in several types and fuel oil 
purifiers are both illustrated. Honan-Crane Corp, 
305 Wabash Ave., Lebanon, Ind. 


NON-METALLIC MATERIALS. 


Line up in 
seven varieties for review and selection. 


Vulcanized 
fiber, laminated phenolic, analine-formaldehyde resin, 
molded fabric-base phenolic, bonded mica, and_spe- 
cialized plastics are set forth in such a way as t 
facilitate selection for specification. A tabular presenta- 
tion makes it possible to pick out the most suitable 
material for a product component where the most im- 
portant consideration is one of these: dielectric strength, 
power factor, dielectric loss factor, dielectric constant, 
are resistance, flexural strength, tensile strength, com- 
pressive strength, heat resistance, dimensional stability, 
Inoisture resistance, oil resistance, or chemical resist- 
ance. Each of the seven materials is weighted to cor- 
respond to its suitability in each of the listed properties 
Then, under each of the individual materials, a section 
is devoted to detailed data derived from the standard 
tests, illustrations of typical products, and lists of cur- 
rent points of specification. Continental Diamond 
Fibre Co., Newark, Del. 





EXPLAINING THE AMPLIDYNE. 


GEA-4053 shows how 


Bulletin 
the amplidyne increases the 
work producing ability of a wide diversity of products 
It indicates that the amplidyne can control speed, limit 
loads, hold tension, speed up acceleration, position 
precisely, and regulate current. 


Points of advantage 
are listed as high amplification, instant response, forc- 
ing action, simplicity, flexibility, and stability. Engi 
neering principles behind the action of the units are 
inade clear in a series of explained diagrams whicl 
also demonstrate the steps by which the functional 
shortcomings of a conventional generator have been 
eliminated in the design of the amplidyne. A few of 
the uses, documented in extensive fashion, include 
voltage control, current control, voltage control with 
current limit, power control by positioning, speed con- 
trol, speed control with current limit, positioning to 
rest, positioning in motion, and power factor control 


General Electric Co., Schenectady, N. Y. 
LIQUID CARBURIZING BATHS. 


Shown to 
have advantages in rapid penetration, selective and 
local action, volume vs. cost functions, direct quench- 


ing, and uniformity with small distortion. Bulletin 
shows the advantages of producing different depths of 
cases by the use of different equipment. Tabular data 
gives depth of hardening at different time-temperature 
relations, analyses of surfaces produced with various 
processes, and photomicrographs of the metallic struc- 
tures. Appended information taken from actual case 
histories goes into specific operations. A. F. Holden 


Co., New Haven, Conn. 
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LS no lech al ale 


‘oP EEER! 


with this powerful CLUTCH HEAD “‘lock-on”’ 
feature to liquidate the problem of hard-to-get- 
at spots . . . to free slowed-down assembly from 
fumbling with human or “‘mechanical’’ fingers 
and dropping screws. A simple reverse turn of 
the driver in the Clutch locks screw to bit as a 
unit for fast and certain one-handed driving 
from any angle. Frankly, the iron clamps were 
added to emphasize the tenacity of the hold... 
yet, the lock is instantly released by the nor- 
mal turning of the screw for the drive home 
with hand or power driver. 

Many assembly lines operating in the war 
effort have found that this is just one of several 
factors contributed by CLUTCH HEAD 
SCREWS alone towards better and lower cost 
production. They have found that the combina- 
tion of deep Clutch and self-centering bit smooths 
out hesitation, eases the fatigue load, and estab- 
lishes confidence against slippage. They have 
found time and money economy also in the sturdy 
construction of the Center Pivot Assembly Bit 
with its longer uninterrupted “‘spell’’ in oper- 
ation . . . plus its longer total life through briefly 
grinding the end surface to restore maximum 
efficiency as needed. Add to these, the fact that 
CLUTCH HEAD SCREWS operate with an 
ordinary type screwdriver . . . so important 
when it comes to emergency service in the field. 


CLUTCH HEAD SCREWS are avail- 
able in Standard and Thread-forming 
types for every purpose. Their unusual 
advantages have won recognition in 


many phases of wartime service. 


United invites your inquiries. 


UNITED SCREW AND BOLT CORPORATION 


CHICAGO 


SEPTEMBER 1948 


CLEVELAND 


NEW YORK 






















Poerloss. MOTORS 


Standard and Special 


* SINGLE PHASE 
* POLYPHASE 
* DIRECT CURRENT 


IFTY years in the production of quality 
Da equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing and 
building motors of maximum efficiency 


and trouble-free operation. 


THE PEERLESS ELECTRIC CO. 


WARREN, OHIO 


FANS + MOTORS - GENERATORS 


hove 
built | 
are re 
Ford ‘ 


OVER 50,000 i 
SPROCKETS Bop a Be 
DE eyo ae By | . 


Send blueprints or spec- 
ifications for quotations, 
you assume no obli- 









Contacts . Unusual pene and sma 
ie ‘Tether tes 


We specialize in the manufacture of electrical contacts for 
every application, Our engineers realize that each contact 
application involves so wide a variety of conditions that it 
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= N ADEQUATE STOCK consisting of over two 


=3 low cost. Roller, block and high speed silent chains are 


Se ie a e Nickel-Cadmium) and fine silver and silver alloys. We will 
= carried in large inventories. 


= thousand types and dimensions, all embodying = is essentially an engineering problem. Gibson contacts are 
= the engineering experience and research of CULLMAN'S = engineered in standard shapes or special designs. They are 
= many years in the field. Sprockets to fill special require- = available in Gibsiloy ee Ss ee eee 
= : : = Graphite; Silver-Molybdenum and Silver-Tungsten; Silver- 
= ments can be produced with accuracy and precision at = ray ybde g 4, 

= mt oe : a Nickel-Tungsten and Silver-Nickel-Molybdenum; Silver- 


gladly assist you in finding the most efficient solution to 














A cl es: || jomtoteceaaion 

= , ' 

_ CULLMAN WHEEL COMPANY | | mee ote ee 

_  1352-E ALTGELD ST. CHICAGO (14), = fibsilo. Gibson Etectric COMPANY 
CANNER NHR (A A A onan easrneor ere 
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MENU 


tbve) TO CONTROL THE TREMENDOUS PULSE of the 18-cylinder radial aircraft engines 
built by the Ford Motor Company, distributors must have dielectric strength, high 
ire resistance and heat resistance. To obtain these and other important properties, 
Ford designed and molds the distributor housings out of MELMAC*. 


OLD-FASHIONED TO MODERN IN A MINUTE is the story with overhead sockets 
LE* adapter-type bowls are used. Well suited for postwar remodernization, 
they are lightweight, shatter-resistant, electrically insulating and provide high light 
transmission. Such properties make BEETLE popular for many other lighting uses. 


(Above) ARC RESISTANCE coupled with high 

electric strength and heat resistance are among 
the reasons why MELMAC 3020 is* used for 
such electrical parts as this one made by the 
1-T-E Circuit Breaker Company. A third type 
of MELMAC developed by Cyanamid, it is 
chopped-cotton-fabric-filled for high strength. 


(Below) STAIN RESISTANCE and freedom from odor 
and taste are among the characteristics of 
MELMAC 1077—an alpha-cellulose-filled mold- 
ing material used in making the shatter-resistant 
top chamber of this dual-unit Vaculator, de- 
signed and built for the U. S. Navy by the 
Hill-Shaw Company. 


TRANSLUCENT BEETLE IDEAL 
FOR POSTWAR LIGHTING 


Light weight, shatter-resistance, high 
light transmission, excellent diffusion 
characteristics and durability combine 
to make translucent BEETLE ideal 
for postwar lighting fixtures and re- 
flectors. 


Typical Properties of BEETLE 


Weight about 1/3 as much as a similar 
reflector made of glass. 

It provides efficient lighting and 
illumination which is easy on the eyes. 
Reflectors with an efficiency of 87% 
are produced from BEETLE material, 
and have a surface brightness of less 
than 2-candle power per square inch. 


CYANAMID PLASTICS 


3 eee MELURAC-LAMINAC 


SEPTEMBER 1943 





STOP GUE 


g 


OTHER EAGLE 
PRODUCTS 


CONTROLFLEX 


Reset Timer 
Delays closing or opening 
acircuit. Shows elapsed time. 
Bulletin 286. 


MULTIFLEX 


Reset Timer 
Closes and opens one or 
more circuits in timed se- 
quence. Timing of each circuit 
adjustable. Bulletin 260. 


FLEXOPULSE 


Repeat Cycle Timer 

On and OFF time each ad- 
justable on large dial. Contin u- 
ously repeats. Bulletin 265. 


MICROFLEX 


Reset Counter 
Closes or opens a circuit 
after a preset number of im- 
pulses. Automatic reset. Bul- 
letin 285. 


THE EAGLE 
MICROFLEX 
TIMER 


ELIMINATES THE 
“HUMAN ELEMENT" 
IN TIMING PRODUCTION 
PROCESSES 


FEATURES 
- ACCURATE TIMING 
- DIAL ADJUSTMENT 
« FULLY AUTOMATIC 
- DEPENDABLE 


Eagle time switches use 
synchronous motors for de- 
pendable operation. Uniform 
timing of each repeated 
operation is also insured. 


Our line of standard units, 
available for prompt ship- 
ment, will be found adaptable 
to most problems. For un- 
usual requirements, standard 
parts can be assembled into 
“specials”. 


Send us your time control 
problem. 


SS WORK. 


| 4 


Gay. lements 


!))) TEMPERATURE 
RESPONSIVE 
DEVICES 


Thermostatic Bimetals of all types, in 
every practical shape, engineered to 
meet your specific requirements. Chace 
Thermostatic Bimetals in combinations 
of nickel-iron, nickel-chromium-iron, 
copper-nickel, copper-manganese and 
manganese-nickel alloys are regularly 
being used as the actuating elements in 
vital control instruments for aircraft, 
tanks, trucks, cars, jeeps as well as for 
every other type of temperature respon- 
sive device. To meet every possible 
demand Chace utilizes 25 different 
alloys to produce 35 different types of 
Thermostatic Bimetal. 


Chace Thermostatic Bimetals are sold 
in shapes ready for assembly, also com- 
pleted assemblies with terminals 
attached. Data sheets and engineering 
assistance cheerfully furnished on 
request. 


Thermostatic Bimetals and So ial Alloys 
1608 BEARD AVE «+ DETROIT 9, MICH. 
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1 \ GREATLY magnified picture of a few 
Stewart parts—vitally important although small 
in size, as practically all assemblies would be 
useless without them. A ‘Great’? Family in 
every sense. 


Great in coverage—meets virtually every 
Terminal requirement in the electrical field. 
Great because every part is made to highest pre- 
cision standards—accurately dimensioned and to 
full standard gauge. Great by reason of the 
quality of the metals used, assuring maximum 
strength, durability and long life. 


Odd shaped pieces stamped and formed 
from wire or strip on high speed machines. 


Hundreds of items in stock. 


Complete Hot Tinning and Plating facilities 
for handling large orders. 


Send for samples and quotations. Let us 
have your prints and specifications. 


Quick Response to Inquiries! 


STEWART STAMPING COMPANY 
621 East 216th Street, 67, New York 


BUY MORE 
WAR BONDS! 


SEPTEMBER 1943 








ee 


HAIRLINE PRECISION 
for Air-Line Duty! 














Production Stripping 


ViHVs 


“ Hot-Blade “ 
ELECTRIC 


toe WIRE 
==7, STRIPPER 


Quickly strips cotton, silk, or rubber 
from fine stranded or solid wires. 









Insulation is burned (not cut) from wire by two electrically 
heated blades. Burning temperature of each blade can be 
separately regulated to suit wire insulation. Also, adjustable 
for diameter of conductor and length of stripping. Strips 
clean; no frayed ends; no scraped, nicked or cut wires. 
Stripped insulation falls into water drawer. 






































Send for Detailed Literature 
MOST COMPLETE LINE OF WIRE STRIPPERS 


re PROMPT SHIPMENT 
* Though they occupy only a fraction of airplane space. 


Witco Contacts and Thermometals mean much to pre- ft D EAI s ; 
cision flight. 





* IDEAL COMMUTATOR DRESSER CO 


* Either paired with the correct WiLco THERMOMETAL, 

or used alone, WiLco Aeralloy Aircraft Magneto Con- 

tacts are doing their part to assure smooth airplane per- 

formance through their own unfaltering performance . 

under gruelling conditions in aircraft magnetos. 

* Witco THERMOMETALS (tl tatic bimetal | ee kets ie 
F =RI ME 5 1ermostatic Dimetais) are 

used for engine oil controls. compensation in voltage Jowminal } * WASHER LUGS * 


regulators, and dependable action in other precision A SIZE and TYPE for every need! 
. —— 
instruments. 


1008 Park Avenue Sycamore, Illinois 
SALES OFFICES IN ALL PRINCIPAL CITIES 
















* Witco THERMOMETALS are also used in various in- 
struments for the Army and Navy—and WILco Elec- 
trical Contacts in tank, gun and ship applications. 









WITH OR WITHOUT ‘INSULATION GRIP 
SMALL OR LARGE SCREW HOLE 


For Standard, Extra Flexible Stranding and Solid Wire 
* A SINGLE SOURCE OF SUPPLY—WILCO facilities per- Made of Copper—Wire Sizes No. 18 to 6 
mit manufacturing customers to secure both electrical 
contacts and thermostatic bimetal from a single source. 
This is important, for materials from these two groups 
are frequently used in conjunction, as parts in. the same 
device. The most effective use of one necessitates a 
knowledge of the other. WiLco sales and engineering 
representatives are familiar with both Electrical Contact 
and THERMOMETAL application. Send us your problem 
for analysis. 


Witco Propucts Are: Contacts — Silver, Platinum. 
Tungsten, Alloys, Powder Metal. Thermostatic Metal 
—High and Low Temperature with Electrical Resistance 
from 24 to 530 ohms per’ sq. mil,-ft. Precious Metal 
Collector Rings—For rotating controls. Jacketed Wire 
Silver on Steel, Copper, Invar, or other combinations. 


SINGLE CUP 





Tue H. A. Witson Company 
105 Chestnut St., Newark, N. J. 


Branches: Chicago * Detroit 


Yl" ft. 
yo So 


(KRUEGER & HUDEPOHL 
i Solderless Terminal Lugs and Connectors 
« CINCINNATI, OHIO 
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BWiete's pened example of how SILVER ALLOY BRAZING is simplifying design 


“and production of many metal products with savings in metals, man-hours and 


ally costs. The job—joining erminal Tubes to Steel Enclosures—used by thousands in 
be electrical wiring systems of fighting ships—demands strong, waterproof construction. 
ble 

: How They Were Formerly Made 


Enclosure boxesand terminal tubes 
were cast in aluminum, brass or 
malleable iron. Patterns had to be 
made—drilling, tapping and 
threading operations consumed 
time, tied up production machines 
—the finished products added 
useless dead weight. 


The New EASY-FLO Brazed Construction 


Enclosures and terminal tubes are 





stamped from sheet steel with 
openings punched or drilled. Ter- 
minal tubes, each with a ring of 
EASY-FLO wire in place, are 
fluxed and assembled in the en- 
closures. Joints are torch heated 
and completed in a few seconds. 
Finished enclosures equal a single 
piece in strength and water-tight- 
ness—streamlined in weight, pro- 
duction time and costs—better 
products from every angle. 





These Two Bulletins Give All The Facts 


Bulletin 12-A and our Easy-Flo ‘‘Rings’’ bulletin tell you all about Silver Alloy 
Brazing and the low temperature silver alloys Sil-Fos and Easy-Flo, which make this 
time, metal and money saving brazed construction practical. Write for copies today. 


HANDY & HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. ¢ Chicago, Ill. « Los Angeles, Cal. « Providence, R. I. * Toronto, Canada 
Agents in Principal Cities 
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SPECIAL MOTORS 


THE HOLTZER-CABOT ELECTRIC CO 


125 AMORY STREET 


BOSTON, MASS. 


Chicago, II|.—6161 So. State St. New York, N. Y.—101 Park Ave. Philadelphia, Pa.—112 So. 16th St. 


MERIT witt take justifiable pride in its manufacture of 
precision parts for this miracle mobile unit which has con- 
tributed so much to the victories of our armed forces, and 


gives but a glimpse now of the limitless post-war future 


MERIT COIL & TRANSFORMER CORP. 
311 North Desplaines St. CHICAGO 6, U.S.A. 


About Critical Material? 


Now is the time to investigate the new design opportunities of 
Universal quality-controlled porcelain; produced by automati- 
cally controlled equipment that guarantees uniform high quality. 
Chances are that many of your parts can be better produced — 
with advantages in dielectric strength, corrosion, thermal and 
acid resistance, and better appearance. Many war important 
products should now be redesigned — releasing much critical 
material for direct war use. A Universal porcelain engineer W ill 
be glad to work with you in your redesign problems. 


rae UNIVERSAL ctay propucts co. 


1540 EAST FIRST STREET + « * SANDUSKY, OHIO 
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MOISTURE-RESISTANT WHITE-X 
SHEDS WATER LIKE A DUCK 


You'll never get a ghost from a drop of honest sweat 
on White-X. Moisture doesn’t mar the velvet sur- 
face or the high-gloss back. The glass-like transparency 
of White-X with its special surface converts ordinary 
pencil work into opaque detail in the vivid contrast 
essential to perfect prints. White-X is the ideal 


pencil drawing medium for busy drafting rooms. 


EO 


Phone KEYSTONE 7000 - CHICAGO 


SEPTEMBER 1943 


FOR IMMEDIATE DELIVERY 


Fine tracing media and sensitized papers ready 
for delivery from the following cities. Just phone 


Atlanta JACK. 2121 
Birmingham 3-8183 
Boston LIBERTY 4690 
Buffalo CLEVE. 0370 
KEY. 7000 
MAIN 2664 
CHE. 7347 
MAIN 3420 
Dallas RIVERSIDE 4403 
Dayton ADAMS 9174 
Denver MAIN 5161 
Detroit RAN. 8483 
Fr. Wayne ANT'Y 4142 
Fort Worth 3-3244 
Hollywd GRANITE 4188 
Houston CAPITOL 1233 
Indianapolis MKT. 4466 
Jacksonville 5-2166 
Kans. City VICTR 7881 
Knoxville 3-4944 


or by mail or phone 


Chicago 

Cincinnati 
Cleveland 
Columbus 


Los Angeles  MUT. 2341 
Memphis 8-6796 
Milwaukee MARQ. 7246 
New Orleans RAY. 0331 
New York WIS. 7-7678 
Oklahoma City  3-6306 
Omaha ATLANTIC 7890 
Philadelphia LOM. 7044 
Pittsburgh ATL. 3350 
Portland ATWATER 8681 
St. Louis CHESTNUT 0688 
Salt Lake City 44-7823 
San Diego FRANKLIN 1344 
San Francisco DOU. 5975 
Seattle MAIN 4022 
Tampa M-8377 
Toledo ADAMS 7224 
Tulsa 3-0168 
Washington NATL. 4063 
Wichita 2-2722 


to our Chicago office. 





WIRE STRIPPERS 


fon cucry perfec 


FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 


Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
performed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 


Will not crush stranded wire. 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs; 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows settings within 1/1000 


inch of wire gauge. Precision plus! 
cut the insulation, strip it off and release vw , 


the wire—all in ONE simple foot pedal 
movement. 


For years, this hand stripper has given satis- 
factory service to users. Repeat orders 
attest to its superiority. 


PYRAMID PRODUCTS COMPANY 


2224 So. State Street 


SEND FOR CIRCULARS 
et: ee A ee | 
of a Pyramid stripper in your shop on your 
own work for ten days. Send us your wire 
samples and specifications so we may ac- 
Pe Rae Dl a mle ly) 
machine and instructions. 


Chicago, Illinois 


‘ 


Anvtime|! 
Anywhere! 
On the Home Front 


110-VOLTS A. C. 


On the Fighting Front 
with 

KATOLIGHT GENERATORS supplying electricity, ‘same 

as you obtain from power lines, right out in the field which 


permits our fighting forces to be equipped with the most 
modern electrical appliances. 


NOT for three cornered pants! 


@ The safety pin illustrated above is 
used principally as a quickly removable 
cotter key and is a familiar sight in many 
plants attached to tool checks. 


Unless you are familiar with our business 
you can hardly conceive of the many diver- 
gent forms and shapes which can be turned 
out in large quantities on Holly auto- 
matics. Fully as important as our excel- 
lent production facilities is the specialized 
engineering talent at your disposal. 


5 K.W., 3 Phase, Separately Excited Katolight Gener ator 


Good deliveries on A.C. and D.C. generators, 350 watts 
through 25 K.W. Available in all standard voltages, 110, 220, 
or 440 volts single phase or 115/230 or 220/440, four ring, 
single phase. Also available for straight 110, 220 or 440, three 
wire, three phase or 120/208 four wire, three phase. Inherent 
voltage regulatior approximately 10% between no load and 
full load with 3% speed change. Furnished for independent 
or direct connect design. 








Write, wire or better still . . . phone us! 


AMERICAN SPRING 
0 HOLLY inc. wows, micuican 


Kato's entire production at present must be confined to orders 
with high priorities. Write us if you need this kind of equipment 
for war orders. 


Also manufacturers of Rotary Converters, Frequency € nena 
High Frequency Generators and Motor Generator Sets 


KATOLIGHT COMPANY 


30 Elm Sreet Mankato, Minn., U. S. A. 
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IN THE MIDDLE 


Just let vital nerve centers of Control and Communica- 
tions get out of kilter and you're out of the war. And let 
the insulated conductor that makes these controls and 
communications “tick” get out of EXACT CENTER and 
you re inviting anything from cross-talk to shorts. 

Fhese facts prompt us to emphasize the fact that wire 
or cable insulated with LEXEL (cellulose acetate 
butyrate) tape simply CANNOT BE OUT OF CENTER 
or GET THAT WAY. 


The reason is simple: It is CENTER-SEALED! 


high insulation resistance, low moisture absorption, 
and is flame retardant. It is ideal for compact installa- 
tions in low-tension service such as instruments, con- 
trols, lead-in and hookup wires and electronic circuits. 


LEXEL forms a continuous helical tube in which the 

: conductor is automatically and permanently centered 

through every inch of its length, whether in feet or miles. 

The tube seals itself by the heat used to disperse lacquer 

solvents. No extra material is needed as margin of safety 
against off-centering, a saving in weight and space. 

VW as | LEXEL Insulating Tape has high dielectric strength, 


Write for additional information and names of manu- 
facturers supplying LEXEL insulated wire and cable. 


* * * 
CUSTOM-MADE INSULATION! 


Dobeckmun also provides custom-made insulation to specifica- 
tions, for purposes where standard products are not suitable. 
This is a regular service; there is no obligation in requesting 
the help of our engineers. 





*“LEXEL”’ is a registered trade-mark of The Dobeckmun Company. 


0 


CLEVELAND, OHIO CAKLAND, 


SEPTEMBER 1943 














PERMANENT ea’ 
MAGNETS 


ii Arnold Engineering Company ts thor 





oughly experienced in the production of all ALNICO 
Oo OU SRUT Simin alae mie cere lt ercame, Ute ee 
\ll magnets are completely manufactured = eye 
own plant under close metallurgical, mechanical 
and magnetic control 

Engineering assistance by consultation o1 


correspondence is freelv offered 








SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 DP.) 






















147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
gear components of many critical "A wm mi’ pares tise 
tee eee earns ne eine a rE ae Pe tot ILLUSTRATED FOLDER 


There is no restriction on electri- 
cal porcelain. We can produce 
effort and this organization is proud picturing 
° ° ° ° many 
of its contributions of such material 


it quickly for parts made to your 
applications 
in the program. 


THE ARNOLD ENGINEERING (‘OMPANY 

















AKRON 
PORCELAIN 

















With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 

. 2 ? No. 41-B 
prior commitments. However, every — a 
urgent need will be given careful 
consideration. 















Available for fluores- 
cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 


ig ear Specialties . : | serves electric power. 


yy U Ec yr i" 5 R Ss = Electrical Division 







No. 1010 
10 Amp. with 
T-Rating 


eA i ee Oe ee ca . “7 i i MANUFACTURING CO. 


VALPARAISO, INDIANA 





$650 W. MEDILL AVE. Ph. HUM. 3482 
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TAM 
ELECTRICAL ZIRCON 
INSULATING CEMENTS 


TAM Zircon Electrical Insulating Cements find increasing 
application in strip heaters, range elements, flat irons, 
and the like. These low-priced insulation compositions 
are quickly and easily applied by extrusion, pressing, 
ramming or mud casting, and maintain their excellent 
properties for an exceptionally long period. The follow- 
ing are some of their physical properties: 
Operating Leakage . 0.002 to 0.004 M.A. 


Humidification Leakage 0.1 to 0.4 M.A. 
Return After Humidification 15 to 30 seconds 


Stress Leakage, cold @ 1500 volts D.C. 0.5 to 0.7 M.A. 
Stress Leakage, hot @ 1500 volts D.C. 0.4 to 0.5 M.A. 


it will pay you to investigate these cements. Samples and details 


will be gladly furnished. Development engineers, located in central 
parts of the country, are at your service. 


TUTAN WOM 


ALLOY MANUFACTURING COMPANY 


GENERAL OFFICES AND WORKS: NIAGARA FALLS, N. Y., U. S. A. 
EXECUTIVE OFFICES: 111 BROADWAY, NEW YORK city. ao 
Representatives for the Pacific Coast States... . . L. H. BUTCHER COMPANY, Los Angeles, San Francisco, Portland, Seattle ie 
1 al 


| Representatives for Europe . . . UNION OXIDE & CHEMICAL CO., Ltd., Plantation House, Fenchurch St., London, E. C., Enge 
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What makes 





ie RESONATE?. : t 


‘4 es be R15 1a 0) 
| oe ey RE YOUR COPY 





J-B-T Model 30-F Vibrating Reed Frequency Meter 
with case removed. 







1. Case 4. Mounting Frame 8. Permanent Magnet 













2. Base 5. Spring Steel Reeds 9. Series Resistor 
3. Dial 6. Reed Mounting Bar 10. Terminal Studs 
7. Driving Coil 


Shows description, gives dimensions and out- 
put of small motors from 1 3000 h.p. to 
1g h.p. plain and back-geared motors, for 
4.C., D.C., or Universal operation—depend- 
able, efficient and economical SpeedWay 
Motors embodying the *“*know how” developed 
through more than 30 years of specialization 
in small motors—the *“tknow how’? that has 
answered so many war problems, for al! 
branches of the service. 
















HOW DOES IT WORK? By resonance. As the current flows 
through the driving coil, the frequency with which the current 
alternates or is interrupted determines the number of magnetic 
pulls per second on the reeds. Each reed is preset during manu- 
facture to respond to but one frequency — by combining parts 
of the proper strength, dimensions and weight. The reed which is 
“in tune” RESONATES, which means that it vibrates to full ampli- catalog today. If you have small moter 
tude — the others little or not at all. Simply READ the REED, and : problems, send in your specifications for 
, SpeedWay’s recommendations. 
that’s your frequency. ; 


DON'T ALL THE REEDS VIBRATE? No, not now. Since the 
introduction of the original principle, J-B-T basic improvements Se eT TUT Te ee ee daeiia ieee 


have virtually eliminated sympathetic mechanical vibration. 
Reeds on either side of the reed which is vibrating to full ampli- 









=—lCirPS el 










If you use small motors, write for this new 














































tude also vibrate, but to a much more limited extent, and actually 
help to indicate the frequency more accurately, particularly if it LOUTHAN Ss a =1 STEATITE 
nay ohm LOW LOSS INSULATION “i 
CAN THEY TAKE IT? Yes, sir. Thousands of J-B-T Vibrating Reed 
Frequency Meters now in use are standing up where the going For RADIO HIGH It tu 
Communication DIELECTRIC han 
is tough. Day in, day out they are measuring cycles per second, Eaui + thee Rugged Dense las ; 
revolutions per minute, and frequencies for wartime uses. acne Tensatehons powe 
HOW DO YOU ADJUST THE METER WHEN IN USE? You needn't. * To Moisture \nd 
Once calibrated at the factory, it is permanently accurate. It re- Any Size.... 4 
quires no adjustment to compensate for wave form, external ...+ Any Shape Precision Made one 
magnetic fields, voltage variation (+ 20%), or normal operating Thi 
temperatures. 8 
The LOUTHAN MANUFACTURING CO. jobs 
YOU SAY PERMANENTLY ACCURATE, BUT HOW ACCURATE? re " gee ° ” The: 
at : Ceramic Specialists Since 1901 1€ 
Within +0.3% for full cycle increments, +0.2% for half cycle A 
increments in the 60 cycle range, for instance. A 400 cycle meter EAST LIVERPOOL, OHIO, U. S.A. AME 
is accurate to within + 0.3%. Vesse 





WHAT ABOUT POWER CONSUMPTION? It is exceptionally low, 
ranging from less than 2 watts at 400 cycles at 115 volts —to 2 
watt at 60 cycles at 115 volts—depending on the model. 


1S THE CONSTRUCTION THE SAME FOR ALL 
MODELS? No. These instruments are available 
in full range of frequencies, voltages, reed 
groupings and case sizes. Models are designed 
to fit the application. J-B-T engineers will be 
glad to help you get the RIGHT meter for your  seng for 


requirements. illustrated data 
bulletin VF-43 











Manufactured under Triplett Patents and or Patents Pending. 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 
Safety Terminals, Insulated Rectifier and —— Connector, High Voltese 


Tube Sockets, iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
see eet Vudable Condensers, Motes Type Dials, Con Atemiaum Chess, ol. 
=p" r e Catalogue Upon Request 












437 CHAPEL STREET « NEW HAVEN 8, CONN. Ver ee 


MALDEN. MASS. 


BP Vee tth Ra, 
150 EXCHANGE ST. 
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HARNESSING 
THE KICK 

OF 1000 
HORSES 


* Here’s the drive cog of a tank. 


It tugs that tread with a yank that 
has as much as a thousand horse- 
power back of it. 


And Elastic Stop Nuts—a single 
one on each lug—hold that tread. 


This is just one of the war-fastening 
jobs Elastic Stop Nuts are doing. 
There are more of them on 
America’s planes, tanks, guns, naval 
vessels and production equipment 


SEPTEMBER 


than all other lock nuts combined. 
You know why. 


It’s because of the red elastic collar 
which makes these nuts lock fast 
and stay put in the face of vibra- 
tion — anywhere on the bolt. 


This collar molds itself tightly 


LOCKED on bolt 
by the action 
of the gripping 
red collar 


SEALED ot 

top to protect 

working threads 
from corrosion 


FITS any stand- 


ard bolt. Made 
in oll sizes 


thread against 
bolt thread 
— prevents 


ploy 


to the bolt. It keeps the nut and 
bolt threads in pressure contact. 
The nut can’t wiggle or turn. 


Later on, these nuts will be avail- 
able to do this kind of job for 
industry. Products will be better, 
stronger, longer-lasting. Production 
routine will be free of frequent 
“take-ups.” inspections and replace- 
ments. 


If your postwar planning includes 
a fastening problem, let us know. 
Our engineers will gladly suggest 
a way to solve it and recommend 
the appropriate Elastic Stop Nut. 


Exvastic Stop Nut CORPORATION OF AMERICA 
UNION, NEW JERSEY AND LINCOLN, NEBRASKA 
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PRECISION BOBBINS 
ROUND, SQUARE, RECTANGULAR 


Precision Bobbins insure greatest efficiency and depend. 
ability for very definite reasons: 


1. BETTER INSULATION 

Strong light dielectric paper core, spirally wound 
Vulcanized fibre flanges. More elimination of shorts 
and grounds. 


2. GREATER WINDING AREA 

Space saving compactness essential to today's design 
Superiority of bobbin-wound to lay-wound coils is 
constantly proved. 


3. BETTER HEAT DISSIPATION 
Larger wire can be wound in the same space. More 
entilation. 
4. INDIVIDUALLY DESIGNED. 
Exact requirements of your application fulfilled in every 
particular. 
Let us make up a sample for you 
It costs you nothing to see how Precision excels before you buy 
Promptest deliveries. Write 
Manufacturers of Dielectric Paper Tubes, 
spiral wrapped, round, square, rectangular 


PRECISION PAPER TUBE Co. 


2035 W. CHARLESTON ST. 


1'S ALWAYS SAFE TO SPECIFY 


STEATITE CERAMIC 


Ve 


Main Office & Works: Chattanooga, Tenn, 
New York taraa a | New England Chicago 
50 Church Street 3682 Ingleside Rd. P.O. Box 196 549 W. Randolph St. 
J. A. Tompkins ee Needham, Mass 
Los Angeles, 4116 Avalon Bivd., Electrical Manufacturers Supply Co. 


CHICAGO 47, ILLINOIS 


AUTOMATIC SPACING 
PRODUCES NEAT WORK 


ad 


NAME PLATE 


DETAIL PRESS 
Model No. 40 


For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


Available in 1/16”, 3/32”, 14”, 5/32” size characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator required. 


We also furnish a similar Press—Model 240—with 
Heating Element for HOT Stamping Plastic Plates with, 
or without color foil. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 
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TTENTION: DESIGN ENGINEERS! 


Do any of these new miniature motors 


fit into your design plans? 


F interest to design engineers of many electrical and electronic manu- 

facturers will be the new line of miniature motors with special 
remote indication and control applications, just released by Kollsman 
Instrument Division of Square D Company. 


Typical of these new units is the Drag Cup Motor illustrated actual 
size above. It is specially designed for installations requiring quick- 
Starting, stopping and reversal characteristics. This is obtained by an 
extremely lightweight rotor having corre- 
spondingly low inertia. Extensive tests ; xk 
aa Complete information and_per- 
have shown it to have definite performance 


; formance data on Kollsman re- 
advantages over other motors of this type. mote indicators and motors with 


Similar design and operational advan- electronic applications now avail- 
5 able in catalog form. Please write 
tages are to be found in the other Kollsman 


: : for copy on your letterhead. Ad- 
Motors described in the catalog pictured dress: Kolisman Instrument Divi- 
at right. 


sion, Square D Company, 80-14 
45th Ave., Elmhurst, New York. 


ELECTRICAL EQUIPMENT KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE 7) COMPANY 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 


TYPICAL KOLLSMAN DRAG CUP MOTOR 
Model 776-01 


(Illustrated above actual size) 


Frequency—400 cycles 


Voltage Phase 1—24 volts 
Phase 2—35 volts 


Speed, no load—5700 RPM 
Torque, stalled—.70 in./oz. 


Weight—Complete Motor—12 oz. 
Shaft Assembly— .53 oz. 
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CUSTOM 
MOLDERS 


W.,, have the plant facilities, 
the organization, the knowl- 
edge, the experience, the desire 
to serve American industry in 
molding PLASTICS to help win 


the war. 


We Specialize in the Following 
Made-to-Order Products: 


BRUSH HOLDERS CUT-OUT SLEEVES 
BRUSH HOLDER CAPS METER HOUSINGS 
TERMINAL BLOCKS SWITCH PARTS 


CALL, WRITE OR PHONE 


MIDWEST MOLDING AND 


MANUFACTURING COMPANY IRAN “\ 
EX 


333 NORTH WHIPPLE ST. CHICAGO. ILLINOIS 





THOMPSON ELECTRIC STOP TIMER 


A PRECISION INSTRUMENT FOR TIME MEASURING 


Measures elapsed time to 
¥& second! Used instead of 
stop watch for all labora- 
tory, instrument and ma- 
chine operations testing 
where high accuracy is re- 
quired. 3” dial. Operates 
on 110 volt Ac., 60 or 50 
cycles. Special speeds, dial 
graduations and remote con- 
trols, to your specifications. 


The H. C. Thompson Clock Co. 


38 Federal Street - Bristol, Conn. 





METAL STAMPING SERVICE 


DRAWING 


STAMPING 
Sy @ FORMING 
Small Metal Parts 
in 
@ Brass, Copper & Steel 


PATTON-MACGUYER COMPANY 
17 Virginia Avenue, Providence, R. I. 
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Need Specialty Transformers | 
that can take it? 
the ones we make to | 


hire the Navy’s guns 


| and light the 


a 


gun control signals 


\\ A 
pass a 2000 lb shock test— 
Be 


X\ ~ » : | 
| 

s- o es 
er 


yst 
HO 
pst : rHeM 


0 
can ay 


yet we assentble them 
from standardized parts carried 


in stock. 


We'll make yours, too... 


deliver them quick—zuth 


built right in! 


J-21281 


Westinghouse 
MT TRANSFORMERS 


DEPT. 7-N., WESTINGHOUSE ELECTRIC & MFG. CO., EAST PITTSBURGH, PA 


— 
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% Without cost or obligation, send your BP speci- 
fications to Doyle for a quick quotation. Our 
collective experience and everyday knowledge 
gained through design and production of coils for 
all types of circuits for every known function, 
enables us to provide the correct answer to your 
coil winding problem on short notice. 


eae Cae RC 
Motors * Generators * Relays » Solenoids 
Timing Devices * Vibrators « Electronic Units 


Relay Coil 


We are prepared to prove 
our ability by building and 
submitting a production sam- 
ple at a price based on pro- 
ductive quantities. Then, any 
amount of uniform coils with 
identical electrical and phys- 
ical characteristics, to pace 
your war production. 


Motor and Generator Field 
Coils Wound, Connected, 
Taped, Impregnated and 
Shaped to Conform to Your 
Housings. Moisture-Proofed. 


QUICK ACTION ON ESTIMATES 


Your blueprints in our 
@/ hands will tell us your 
story. We'll quote with- 

out delay. 


[tN 
ATTA LUN AG MT Tome wok coreeess 


2734 N. Pulaski Road, Chicago 








a every company there is an im- 


portant man—maybe it’s you—who 
is looking forward to the day of peace 
—planning a future that will enable 
his company to provide employment 
and better livine for our soldiers 
when they return. 

Perhaps that means a new product 
—certainly a better product—perhaps 
it’s never been made before. It in- 
volves consideration of new materials 
and a comparison with plastics. Such 
a man needs important ruidance on 
new plastic developments—advice on 
the new plastics—impartial facts on 
production methods and costs. Then 
there’s the subject of practical limits 
and tolerances. 

If you are that man we can help 
you. We've made a habit of solving 
tough problems for 67 years. We're 
proud ofthat record and we are prouder 
still of the results we’ve obtained. 
Let’s study our problems together 
and help you build a better product 


for tomorrow's competitive world. 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS, INC. 


Molders of All Types of Plastic Materials by Compression, 
Transfer Injection and Extrusion Methods 


ESTABLISHED 1876 AUBURN, N.Y. 














G-E NEON GLOW LAMPS 


fill many needs in war plants 
WAR PLANTS are using G-E 


Neon Glow Lamps in scores of 
vital places . . . as test lamps for 
electrical circuits... for synchroniz- 
ing and checking speed of moving 
machines .. .as indicators for fuses 
and for small quiet motors which 
may run unnoticed ... and as pilot 7 
lights to show location of switches, 3 
sprinkler valves, alarm boxes, emer- 
gency doors and exits. G-E Neon 
Glow Lamps require little power, 
can operate on standby battery or 
generator service and stand up well 
under shock or vibration. Maybe 
some vital equipment you make can 





— 









TYPE S-14G-E NeonGlow be made more efficient with the help 
Lamps in 3 and 2-watt sizes of glow lamps. Your electrical 
start at approximately 60 wholesaler can supply you. 

volts AC, 85 volts DC. 





Test Lights Motor Speed Tests Fuse Indicators 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL &@ ELECTRIC 
410 Eighth Street, Hoboken, N. J. 


IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 





For identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped 
Markings, as desired. Consecutively numbered tags a specialty. Blank 
tags for customers who prefer to do their own marking. 

Write for Free Sampies and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-613 NEWPORT, KENTUCKY 








Do You Know ALL of the Advantages 
OF INFRA-RED RAY DRYING WITH 


NALCO DRITHERM sccnots LAMPS) 


FILAMENT 
Radiant Energy Drying, baking, heat: 
- ~ ing and dehydrating is the moos 
ZL »_ : 4 %_method—cuts drying cost. saves be 
Ay yw Ay ow mys uses minimum space, produces unilor 


results, 
Ce 
geet 








Available in Inside-Silvered (self reflecting) or 
clear glass types. 


Learn all of the advantages of the Infra-Red proc- 


ess—Write for your free copy of ‘“‘Drying Prob- 
lems Made Easy” today. 


North American Electric Lamp Co. 
1082 Tyler Street St. Louis 6, Missouri 
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We can supply you with what- 
ever you need in contacts, 
whether for light or heavy duty 
in any shape or size you may 
specify in platinum, palladium 
or their alloys, silver or gold. 
We make contact screws, studs, 
bars, plates, washers, lami- 
nated and inlay contact strips 
in any width and _ thickness. 
We are the largest refiners and 
workers of the precious metals 
in the world and our engineer- 
ing staff is always ready to 
consult with you. 


No. 1025-13 s I No. 1025-1 
18x 18" x 12" . ; 12x 6" x 6" 


— 


co. A | 24 STOCK SIZES 


ITUCKY | | As per specification 42 B9 (Int) for shipboard use, Electrical 
and Mechanical. Navy grey finish. Immediate Delivery. 
REM 


— WRITE FOR PRICE LIST — 
SP Number |Length| Width |Height) Number |Length) Width |Height jal 
ntagesm® | o ~~ 1025-1 1025-13 | 18 | 18 | 12 fie 
\§ @ 1025-2 1025-14 | 30 | 15 | 12 
H Ris 1025- 3 1025-15 | 24 15 12 
ps! | eases 24 | 15 | 15 
\M = 8 “% We | 24 | 18 12 
4 | 25-18 


1025-18 | 24 | 18 15 


baking, heat 
the moder 
saves - 
om 

luces unuot 


1025-19 24 18 18 
| No. 1025-20 | 24 | 12 | 9 

| 1025-11 , 1025-21 42 9 
| 

| 





18" x 15" x 12" 7 1025-22 | 36 | 12 


(P 1025-11 | 18 1025-23 | 30 | 15 30" x 15" x 12" 
artitions extra) . - ae # 
1025-12 | 18 1025-24 | 42 12 (Partitions extra) 


COLE STEEL EQUIPMENT COMPANY 


349 BROADWAY NEW YORK 
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GET THIS COMPLETE 


LAFAYETTE aldlog 


A single order (no matter how large or how 
small) to Lafayette Radio Corp. will bring prompt 
delivery of the radio parts and equipment you may need. 
Lafayette Radio Corp. is headquarters for all radio and 
electronic parts and equipment of every nationally 
known manufacturer in the field. 

Thousands of manufacturers, electronic engi- 
neers and private and military training program 
directors know Lafayette’s reputation for complete 
stocks and extensive procurement facilities. We can 


fill your needs too... quickly! 


Write today for FREE 130 page Ra- 
dio and Electronic Parts and Equip- 
ment Catalog ... Address Dept. 9L3 


LAFAYETTE 
RADIO CORP. 


eM Le) me eee em BS 
265 PEACHTREE STREET, ATLANTA, GEORGIA 


18 POINTS for 


Quick and Capable 
Cooperation on Your 


FASTENING PROBLEMS from our Field Engineers 


* Trained to solve your fastening problems —to suggest correct 
methods and products meeting today’s rigid specifications —the Centrol 
Screw Company representative in your territory is ready to help you 
determine the availability of your product requirements. 


Bridgeport, Conn. Kansas City, Mo. Philadelphia, Pa. 
952 Main Street, 1110 Woodland Ave 265 Drexel Bldg 
O. E. Pfannkuch J. A. Clancey C. F. Kreger 


Chattanooga, Tenn. Los Angeles, Calif. Phoenix, Arizona 
702 Provident Bldg., 1855 Industrial St., 401 W. Jackson St 
Pierson-Deakins Co. Rayburn-Judd Co. Dooley & Marinack 

Dallas, Texas Minneapolis, Minn. Portland, Oregon 
1101-7 McKinney Ave. 100 N. 9nd Street, 1233 N. W. 12th Ave 
Air-O-Line Co. VincentBrass&CopperCo National Stee! Sales 
Denver, Colorado New Orleans, La. Rochester, N. Y. 
232 Dahlia Street, 314 Balter Bidg., 89 St. Paul Street 
Edw. C. Swan E. C. Beck W. Schmitz 


Detroit, Michigan 
2842 W. Grand Blvd. 
Stanley A. Boltz 


St. Louis, Mo. 
317 N. 11th Street 
J. R. Edwards 


ae 


San Francisco, Calif., 355—9th Street, Rayburn-Judd Co. 
Seattle, Wash., 27Y6 First Ave., So., National Steel Sales 


You Can Depend on Central 
CENTRAL SCREW COMPANY 2 


Ready fo Serve. . 





We have modern equipment and 
facilities plus the know how for tool- 
ingupand turning out accurate quantity 
production of coil and torsion springs. 


FINE WIRE SIZES OUR SPECIALTY 





| 
| 


J. W. BERNSTON CO., Spring Makers 


66 Farmington Ave. Plainville, Conn. 


pee) e/83:35— 


AUTOMATIC and DEPEND- 
ABLE. Oil supply is always vis- a iad 
ible. Eliminates all guesswork, : 

bearing failures, waste, etc. Mod- 

ern in design—easy to install—add 

longer life to your machines. 

There's a size for every application. 


THE MODERN WAY 4 


Oil level is Automatically 
maintained. As oil is consumed 
it is immediately replaced. No 
guesswork — no hazards. 


TRICO FUSE MFG. CO. Milwaukee, Wis. 
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Coolant Pumps Are Powered By 
EMC “Custom-Built” Electric Motors 


Saving precious cutters and tools, helping maintain precision working standards, 
Coolant Pumps are regular equipment on most Machine tools today. Specially 
designed EMC Fractional H.P. Motors, compact, small power-packages, keep 
these vital pumps running steadily, efficiently, on their 24-hour-a-day service 
for Victory. 


Practically every industry serving civilian and wartime needs today has some 

dramatic evidence of EMC skill, knowledge and experience in precision-built 

Fractional H.P. Electric Motors. Remember this wealth of engineering ability 
when YOU need special small-motor power 
on today's or post-war pr 


ELECTRIC MOTOR CORPORATION 


1204 State Street, Racine, Wisconsin 


‘EN Bae aS 


For ALL |NOUSTRY 
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TYPE No. 50 


Pat. No. 2220516 


® DRAKE Patented Features are the natural develop- 
ment of many years experience making better Pilot Light 
Assemblies, exclusively. Constant striving for improve- 
ment, greater efliciency, more dependability, has resulted 
in producing a degree of quality in our products un- 
approached, we believe, by any other Dial or Jewel Assembly 
in the world! SPECIFY DRAKE. Quick delivery in any 


quantities assured. 


Have You the Drake Catalog? 
Dial and Jewel 
PILOT LIGHT ASSEMBLIES 
DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. © CHICAGO, U.S.A. 
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THEY TOOK THE 
AWAY FROM PRINTS... 


hee YEARS AGO, Bruning set out to remove the 
veil of obscurity which handicaps the reading and 
use of blue prints. 


To banish confusion and illusion in reading prints, 
Bruning introduced an entirely new kind of print—a 
Black and White Print, with sharp black lines on a 
white background. Far easier to read and to check than 
blue prints, Black and White Prints have proved their 
superiority in hundreds of industries and thousands of 
businesses. 


Thanks to Bruning research, and the development of 
Bruning equipment, you can make Black and White 
Prints much faster than blue prints. You can make them 
in large quantities with a single operator — instead of 
the two or three that blue prints need. You can get 
volume production of BW Prints in sheets cut to the 
exact size of your tracings—something impossible with 
blue prints. 

For clarity—for time-saving and labor-saving—use 
BW Prints for your plans of today and tomorrow. Con- 
sult a Bruning Representative. Charles Bruning Com- 
pany, Inc. 


> Bruning “75-159B” Volumatic 
Printer- Developer exposes prints 
instantly and delivers them a few 
seconds later, dry and ready for 
use. It requires only a single opera- 
tor for a large volume production. 


BRUNING 


SINCE 1897 
NEW YORK « CHICAGO + LOS ANGELES 


Branches in 14 Principal Cities 


Everything For The Engineer And Draftsman 





ELECTRICAL INSULATING 


VARNISHES 


ae varnishes give you 
the QUALITY you want 


and 

| wn for better electrical 

insulating. It i i 

i is quality based da 
e experience of P. D 


Geor 
ge VARNISH 
SPECIAL 
ISTS since 1866. After a motor OF dynamotor has been properly 
designed, built, and inspected _what then? At 
Write for Eicor it is installed on one of these run-in lines 
our catalo g ot for a series of tests extending Over many hours, 
Varnish fact to subject the unit to conditions more severe 
Ss. than those encountered in its operating life. 
Fach unit is individually connected ao 
fused, an lied with input voltage 
= e P. D. GEORGE considerably higher than that specified. 
200 N. Second St co. Output, too, is increased markedly to pro- 
, vide an overloaded condition for observing 


the electrial and mechanical characteristics 
before final inspection is made. 

Naturally the details and duration of these 
“proving ground” tests vary with the desiga 
and duty of each motor or dynamotor- 

But every unit must at this point prove 
itself under adverse operating con’ 
ditions. The efficiency and regulation 
are calculated—ripple measured 
_-noise level checked—and above 
all, output stability estab- 

lished beyond question. 

These operations 

characterize the thorough- 

ness and care used in 

building all Eicor products. 


St. Louis, Mo. 


i ¥ or 


7 
(( PRODUC a) 
\ with a Hi 


Call ii 
in the Pedigree Varnish 


Man Nearest You eel 
i. AC see 


TORS - D.C. MO RS POWER PLANTS CONVERTERS 
ee Ad Auriema, Pi te] 5 

rT ae ew ea U. S. A. Cabi é 

. $. A. Cable: Auriema, New 

ss Ls Y * ad 
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“FANSTEEL "KNOW. HOW": 
Make D-C Power 


Men are scarce... war demands maximum 


production from each . . . Paragon Automatic i : x 
Electric Timers greatly increase production i 
per man. They are doing it in thousands of 


applications, such as: timing of temperature 


and pressure regulation, batch cooking, se- . sa) ; 
quence of progressive operations, power dis- ; ’ ee 
connect, conveyor operation, pump operation, \ Remesnipl ‘ 2 F 


light exposure, liquid agitation, etc. 

Let us help apply automatic time controls to 
one or more of your operations. Just give us the 
details and one of our Timer Engineers will , : 
make recommendations without obligation. ” 
WRITE FOR THIS BOOK ... Describing 
industrial timers, time-switches and other time Complete rectifier 
controls. Contains illustrations, construction T 
and installation data, list prices and reference , power cabinet, de- 
information. PARAGON ELECTRIC CoO., oe signed and built by 
Juv vid Colony building Chicago 5, Illinois : er. Fansteel to supply 


controlled d-c for 


rn 


Automatic reset 
sequence timer 


ca ' 


BUILDERS OF ELECTRICAL EQUIPMENT SINCE 1905 


The great flexibility of the Selenium 
rectifier, combined with Fansteel’s long 
experience in rectifier development, per- 
mits its economical adaptation to practi- 


LET US HELP Y OU cally any desired d-c power requirement 


from a few filtered milliamperes for elec- 


WITH YOUR WARTIME tronic applications to several kilowatts for 
LA heavy duty industrial service. 
RE Y PROBLEMS If your product requires direct current, 
QUICK CH ARGE I Fansteel can serve you in two ways: 
, Inc. 


1750 N. E. 10TH STREET OKLAHOMA CITY, OKLAHOMA Complete Rectifiers: D-C power 
units in housings, complete with trans- 

formers, controls,’ meters, terminals, 

filters. Wide choice of standard mod- 

a CISION PA as = R els, or special units designed and built 


to specifications. 


pirally Wound ‘TUBES Rectifier Components: Seleniumrec- 


tifier sub-assemblies or components, 

MAKE BEST COIL mounted and wired if desired, ready for 

FOUNDATIONS installation as a part of your product. 
Heat-treated compression—more 


strength; lower moisture absorp- Write for recommendations, information 
tion; weight and space-saving. and literature 


PROMPT DELIVERY + ANY QUANTITY | 
OY. Bweecrwewes) FANSTEEL METALLURGICAL CORPORATION 
Erte samples and prices. Write 


ST tact Tie) . NORTH CHICAGO, ILLINOIS 
PRECISION PAPER TUBE CO. Deo La te SPELT SFT ae hea, 


2035 W. CHARLESTON ST. CHICAGO, ILL. 
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ELECTRIC HEATING UNITS 


| 


THERMOSTAT I 
| BULB 


Above ore just a few 
of mony possible 
methods of heating 
process oir Our engi- 
neers wilkcooperate in 
selecting the method 
you need Give us 
details and sketch 
Chromalox catalog 
on request 


i 


| Heating air 


in a duct 


Use Finstrip with | 
flange, installed as 


shown, which leaves 


terminals outside the | 


heated area Avail- 


with steel sheath and | 


fins for temperatures to 750 
deg. F Monel sheath and 


Monel fins for extreme high | 


temperatures. 


Heating 


compressed air 


Use Chromalox NWH heater. 
Unit is installed in pipe, with 
inlet and outlet connections. 
Thermostat and bulb can be 
supplied to maintain required 
HEATED temperature. The assembly is 
AIR complete, including fitted 
heat insulating jacket if re- 
quired. Two or more of these 
units can be used in series, 
when higher temperatures or 

volume are required. 


pe. (rT) 


MOUNTED 
IN FRAME 


BANK OF 
STRIP 
HEATERS ad 


BLOWER 


Heating air in a 
large oven 


A bank or group of strip heaters 
mounted in a rigid frame, enables easy 
installation The unit is placed in a circu- 
lating duct, and the air pulled through it 
by blower This is a 72 kw unit, capable 
of creating extremely high oven temper- 
atures. Thermostat control is advisable. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Bivd., PITTSBURGH 8, PA. 


264 








Cover any board with most perfect drawing surtace yet 
conceived, the No-INK DRAWING BOARD Top. Makes 
discarded, worn or good boards work better than new,— 


| new boards more efficient. Attach in 10 minutes. Costs 


little. Oomphs drafting speed, economy. No —~s— 
ink, no manila, no thumb-tacks. Used in thou- 
sands of plants. For details write ae 


W. H. LONG CO., 425 N. CLARK STREET, CHICAGO esr. 1911 


‘ 


MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 
of Air-Gas-Oil-Brine- 
Hot or Cold Water, etc. 

Send for Catalog 


MAGNATROL VALVE CORP. 


56 BEEKMAN STREET NEW YORK, N. Y. 


THE Lesubiliin SeaueititT 


CAN HELP YOU ON ALL 
INSULATION PROBLEMS 


Some of the important products in our line are: 

Macallen Mica Products—Vartex Varnished Cloth and Tapes—Varslot Com- 
bination Slot Insulation— Pedigree Varnishes —Varnished Silk and Paper— 
Fiberglas Electrical Insulation—Manning Insulating Papers and Press Boards 
- Slot Wedges — Diefiex Varnished Tubings and Saturated Sleevings — Na- 
tional Hard Fibre and Fishpaper— Phenolite Bakelite—-Adhesive Tapes —As- 
bestos Woven Tapes and Sleevings — Cotton Tapes, Webbings, and Sleevings. 


INSULATION MANUFACTURERS CORPORATION 
CHICAGO: 565 West Washington Blvd. CLEVELAND: 1005 Leader Bidg. 
Representatives in 
MILWAUKEE DETROIT MINNEAPOLIS 
312 East Wisconsin Ave. 11341 Woodward Ave. 316 Fourth Ave., South 
PEORIA: 309 Kellogg Ave. 


ELECTRICAL MANUFAL£TURING 





Peck Screw Machine Products are made in all metals and in sizes up to 114”— 
milled, drilled, slotted, tapped, threaded. Extreme precision measurements 
when required. High, uniform accuracy. Close attention is paid to every detail 
of the work as specified. 

Although our Screw Machine Products Department is busy in the extreme with 
war work, jobs end from time to time and have to be renewed. We ask, therefore, 
that you send us your orders or requests for estimates now, so that we may 
schedule them for as early delivery as possible, 


SPRINGS 
and SCREW MACHINE PRODUCTS 
THE PECK SPRING COMPANY 12 Grove Ave., Plainville, Conn., U.S. A. 


JONES 500 SERIES 
PORE TI) 


No. 2-151 


F.. heavy currents and high volt- 
ages. Engineered to fulfill every electrical and 
mechanical requirement. All sizes polarized, 
preventing incorrect connections, no matter how 
many sizes are used on one installation. 


Sizes: 2, 4, 6, 8, 10 and 12 contacts. Easy to 
wire and unusually accessible for inspection. 
Complete data in Bulletin 500. Write for your 
copy today. 


BAR 
SLABS 
RINGS 
SPECIAL 
PARTS 
PLUGS 


@ Cletaloy is a copper-tungsten material 
developed and supplied only by Cleve-Tung. 
Copper provides the necessary conductivity; 
tungsten, the necessary rigidity. The com- 
bination is ideal for spot welding purposes. 
We offer you three distinct grades of 
hardness for varying requirements. Please 
describe your job .. . Also, Cletaloy is avail- 
able in one sé/ver tungsten grade. 

Details on request. 


HOWARD B. JONES 


2460 WEST GEORGE STREET, CHICAGO 18, ILL. 


CLEVELAND TUNGSTEN, INC. 


Pa eae a ae aig. Di 
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T things you should do 


to keep prices down! 


If prices soar, this war will last longer, and we could all go 
broke when it’s over. Uncle Sam is fighting hard to keep 
prices down. But he can’t do it alone. It’s up to you to 
battle against any and every rising price! To help win the 
war and keep it from being a hollow victory afterward— 
you must keep prices down. And here’s how you can do it: 


WE wh ’ 
Hic HEN 
TAXES 


oe PAY NO MORE THAN 
CEILING PRICES 

If you do pay more, you're party to a 

black market that boosts prices. And if 

prices go up through the ceiling, your 

money will be worth less. Buy rationed 

goods only with stamps. 


By SUPPORT HIGHER TAXES 

It’s easier and cheaper to pay for the 
war as you go. And it’s better to pay 
big taxes now—while you have the 
extra money to do it. Every dollar put 
into taxes means a dollar less to bid for 
scarce goods and boost prices. 


5. DON’T ASK MORE MONEY 


in wages, or in prices for goods you have 
to sell. That puts prices up for the 
things all of us buy. We’re all in this 
war together — business men, farmers 
and workers. Increases come out of 
everybody’s pocket —including yours 


6. SAVE FOR THE FUTURE 


Money in the savings bank will come 
in handy for emergencies. And money 
in life insurance protects your family, 
protects you in old age. See that you’re 
ready to meet any situation. 


‘, BUY ONLY WHAT YOU NEED 


Don’t buy a thing unless you cannot get 
along without it. Spending can’t create 
more goods. It makes them scarce and 
prices go up. So make everything you 
own last longer. “Use it up, wear it out, 
make it do, or do without.’ 


4, PAY OFF OLD DEBTS 


Paid-off debts make you independent 
now .. . and make your position a 
whale of a lot safer against the day you 
may be earning less. So pay off ever) 
cent you owe—and avoid making new 
debts as you’d avoid heiling Hitler! 


‘: BUY WAR BONDS 


and hold them. Buy as many as you can 
Then cut corners to buy more. Bonds 
put money to work fighting the war in- 
stead of letting it shove up prices. The) 
mean safety for you tomorrow. And 
they’ll help keep prices down today 


KEEP PRICES DOWN... 


Use it up... Wear it out... 
Make it do... Or do without. 


ELECTRICAL MANUFACTURING 


This advertisement, prepared by the War Advertising Coune! s contributed 
by this magazine in cooperation with the Magazine Publishers of America 
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YEARS OF «ew-fashioned EXPERIENCE 


“Packaged Production” is the 
newer, better, faster way to ac- 
complish precision manufac- 
turing of complete products— 
or urgently needed parts. It is 
the result of 54 years originat- 
ing, trying, proving advanced 
techniques in Metal Fabrica- 
tions: Precision Machine Work: 
Electrical and Mechanical As- 
semblies. Add to these, efhi- 
ciently engineered methods 
and exact production controls. 


For your immediate war production problems—or peacetime plans—the solution 
that best shoulders all production responsibilities may be “Let Lewyt Do It.” If 
prior commitments allow, we'll be glad to! 


SOL-REX 


REG. U.S. PAT. OFF. 
Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 


BY ALL AUTHORITIES 
APPROVED BY ALL USERS EVERYWHERE 


Efficiency . . . dependability . .. economy... 


ILSCO PRODUCTS give you everything. 
ju can 3 ELECTRICAL CONNECTORS 
Bonds FABRICATED TUBE PARTS 


var in- Seamless copper tubing is drawn down to size 
‘They in our own plant. 
. And 


= , i Please send ussample of.......... : 
oe P and catelog. 
| Name....... 


Firm Name. . 


ILSCO COPPER TUBE AND PRODUCTS CO. 
CINCINNATI, OHIO 
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HEXACON ELECTRIC 
SOLDERING IRONS 


/ 


Whatever the need—heavy 

industriol work or extremely 
light, delicate work—there's a 
HEXACON electric soldering iron 
to meet the particular require- 
ments. Included are units for fast 
production or for service or main- 
tenance use. Screw tip irons, plug 
tip irons and irons with replace- 
able and hermetically-sealed ele- 
ments are available in this com- 
plete and diversified line. The 
performance of HEXACON irons is 
attested to, by their wide adapta- 
tion in Army, Navy and Air Corps 
applications. Each HEXACON unit 
is subjected to an insulation break- 
down test of twice the intensity 
required by the Underwriters’ 
Laboratories. 


HEXACON ELECTRIC CO. 


177 W.ClayAve. RosellePk,N. J. 


pal 


Descriptive bulletins, describing 
the complete line of HEXACON 
electric soldering irons, will be 
sent on request. 





Type K Cannon Connectors are 
light in weight yet rugged and dur- 
able. Made in three basic types... 
Wall Mounting Units, Straight 
and 90° Cord Connectors. 


a. find offectivene | 


Vibration Testing Equi 


In this delicate scientific equipment developed and used 
by Consolidated Engineering Corporation for measur- 
ing acceleration, velocities and displacements, unin- 
terrupted operation is of paramount importance. 

The use of this equipment requires frequent coupling 
and uncoupling of fittings and Consolidated Engineers 
have found that Cannon Connectors save time and are 
uniformly dependable under all conditions. 

Because of the wide variety of shapes, 
sizes and contact arrangements which 
are STANDARD with Cannon, and be- 
cause of their dependability, Cannon 
Connectors are used in ever-increasing 


numbers in war and peacetime industry. 


The Cannon Catalog Supplement gives 
data on Type K and seven other types of 
generally used connectors. Send us a re- 
quest on your business letterhead and we 
will mail you a copy. Address Depart- 
ment A-118, Cannon Electric Develop- 
ment Company, Los Angeles 31, Calif. 


Wx CANNON ELECTRIC 


omy Cannon Electric Development Co., Los Angeles 31, Calif. 
ed Canadian Factory and Engineering Office: 


Cannon Electric Co., Ltd., Toronto, Canada 


°e>resentatives in principal cities—consult your local telephone book 
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Making connections 
| right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
| That’s one reason they 
are so popular with 
fast-preducing Amer- 


|ican Industry. Every 


| need of industry can be 
| met, too, for Drake has 


Drake Soldering Irons 
and Solder Pots are 
available now with 
an A-1-A or better 
priority rating. write 
now for Illustrated 
Folder. 


DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVENUE, CHICAGO, ILL. 


‘“ESCO’’ AT WAR! 


All of our motors, generators, motor-genera- 


tors, converters and generating plants now go to 
war. 


Our greatly increased production has enabled 
us to enlarge our facilities and improve our products. 


We will be in a better position than ever to 
serve you after the war. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


@ldle and surplus 
inventories of re- 
frigeration parts 
can now be put to 
essential use in 
helping to main- 
tain the nation’s 
huge investment in 
refrigeration. 

We buy outright 
for cash, usable 
parts for distribu- 
tion to over 20,000 
refrigeration  ser- 
vice-men custo- 
mers. Let us put 
your idle inventor- 
ies to good use— 
you will then be 
helping conserve scarce and precious materials. 


THE HARRY ALTER CO. 


1728 S. Michigan Ave. Chicago 16, Il. 
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Removing Scale from Metals — 
Frosting, Matting, Coloring — | il MESSENGER eee 


Cleaning before Painting, Plating or The distant train beats its tom-tom of approach 


Enamelling = —and then, with a mighty crescendo of sound, 
roars on. 


All this 1S done Inside the Express car, Al, the Railway Express 
eee 


Messenger is busy. He works night and day to 
help facilitate and protect the transporting of 
every package entrusted to his care, so that 
no valuable time will be lost...loading or 
unloading at the next station, or the next, or 
ill ae 





WITH LEIMAN BROS. PATENTED 


SANDBLAST 





North, South, East, West...on long journeys 
or short, every minute of the day or night, 
wherever trains go, some part of the army of 
On all materials, Metals, Plastics, Bakelite, 7,160 Express Messengers is always at work 
... helping Railway Express provide its fast, 
nation-wide service. 


Compositions, Glass — 


Also stencilling, lettering and 
decorating — 


Quicker, Firmer Soldering — 
Clean up Welds — 





i 
~ 
ra- 
to 
led 
sts. 
Complete motor-driven outfits — for small 
om lots or mass production — 

Special machines for all purpose, includ- 

ing Shot and Shells — 
Aircraft Parts — 
from 










Castings to Screws — 


Stampings and Entire Articles — 


Tell us your problem. The answer is here 


LEIMAN BROS. INC. 


109-2 CHRISTIE ST. NEWARK, N. J. 






Also Dust Collectors, Vacuum Pumps 
Air Motors — Grinding Machines 







% Use AIR EXPRESS for Super-Speed at 3 miles a minute! 
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OGWe Bond Selling Responsibilities Double! 


Starting September 9th, your Government will conduct the 
greatest drive for dollars from individuals in the history of the 


world—the 3rd War Loan. 


This money, to finance the invasion phase of the war, must 
come in large part from individuals on payrolls. 


Right here’s where YOUR bond selling responsibilities 
DOUBLE! 


For this extra money must be raised in addition to keeping the 
already established Pay Roll Allotment Plan steadily climbing. 
At the same time, every individual on Pay Roll Allotment 
must be urged to dig deep into his pocket to buy extra bonds, 
in order to play his full part in the 3rd War Loan. 


Your now doubled duties call for these two steps: 
1. If you are in charge of your Pay Roll Plan, check up on 


it at once—or see that whoever is in charge, does so. See 
that it is hitting on all cylinders—and keep it climbing! Sharply 


* 


increased Pay Roll percentages are the best warranty of suffi- 


cient post war purchasing power to keep the nation’s plants 
(and yours) busy. 


2. In the 3rd War Loan, every individual on the Pay Roll 
Plan will be asked to put an extra two weeks salary into War 
Bonds—over and above his regular allotment. Appoint your- 
self as one of the salesmen—and see that this sales force has 
every opportunity to do a real selling job. The sale of these 
extra bonds cuts the inflationary gap and builds added post- 
war purchasing power. 


Financing this war is a tremendous task—but 130,000,000 
Americans are going to see it through 100%! This is their own 
best individual opportunity to share in winning the war. The 
more frequently and more intelligently this sales story is told, 
the better the average citizen can be made to understand the 
wisdom of turning every available loose dollar into the finest 
and safest investment in the world—United States War Bonds. 


BACK THE ATTACK With War Bonds! 


This space is a contribution to victory today and sound business tomorrow by Electrical Manufacturing 
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Our Victory Army 
Needs Tools... 


use | 
NN UY) PRECISION MACHINES. 


(DIE-ACK- ROW 
SHEAR (illustrated) + BRAKES + BENDERS 


te dave “Short Rum” die costs 


“Extra Special Rush! Speed it up! When can you deliver?”’ May 
be you don’t have to wait — Wait — WAIT — for dies! Try 
“DIE-LESS DUPLICATING” with Di-Acro Shears, Brakes, 
Benders. These are precision machines — all duplicated work is 
accurate to .001”. You'll get a new slant on “short-run” produc- 
tion problems from the great variety of 
parts which can be produced by Di-Acro 
Machines. Thousands of them are in use 
saving Man Hours and Critical Materials. 
Send Today for Catalog 
“METAL DUPLICATING WITHOUT DIES” 


It’s an eye-opener on what you can do without dies, 
shows typical parts, and gives sizes and capacities 
of all models of Di-Acro Shears Brakes, Benders. 


% | oLACRn 
ONEIL-TRWIN See MFC. CO. 


309 8th AVENUE SOUTH > MINNEAPOLIS 15, MINN. 


NeWeL CUSTOM MADE ANUFACTURERS who are 


fortunate in having Klein 
C0! LS A aay, A a) Maa E RS ; pliers to aid their production also 
: : ea 


have a responsibility—to assure 

More than 20 years of special coll and the maximum service from those 

ants transformer manufecturing for industry, W yy high grade tools. For today 
laboratory, research and instrument makers. ae ha 7 ae 7 

Built to conform to Army, Navy and Signal Klein’s are needed by our Army 

Corps requirements. and Navy in such tremendous 


Roll + Units 1 watt to 100 KVA quantities that only a limited num- 
War « Prompt Service on single or small lots 


Gendt ts aahd oun & alt ber can be produced for industry. 
e op +" . Cur nd 
your- e Engineering Service to Meet Special To aid users of Klein’s as well 


e has Applications as the users of other tools and 


sis NOTHELFER equipment, we have prepared an 
WINDING LABS. illustrated pocket manual offer- 
110 ALBEMARLE AVE. ing suggestions on the proper 
TRENTON, N. J. , care and use of many hand tools. 
If you are using such tools and 
equipment in your plant, your 
workers should have a copy of 
this valuable manual. It will be 
sent without chargeto 
anyone requesting it. 


This illustrated manual on 
the care and use of tools will 
be sent without charge to 

anyone using hand tools. 
—750-7500 Watts. : Write for a copy. 
—Prompt Deliveries. 


—Built to Fit Your Needs. ASK YOUR SUPPLIER! 


WR Tre MES ae l EAs MS asl seta ante 
manufacturing electrical generators 


of all types. Send us your specifi- \ 7 Mathias b Sons 
cations and let us quote you. \ , 

t icago, Il, U.S.A. 
WIND POWER MFG. CO. . nee oon 


Since 1925 Dept. A, Newton, lowa a a BELMONT ATV SU 8 CHRICGA TGS 
e Car) ’ 
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nger 
PeERATING - 


Baldor Motors have longer op- 
erating life because they are 
100% protected from dust and 
dirt and are of totally enclosed 
STREAMCOOLED, exterior-venti- 
lated construction. Windings 
are specially treated to resist 
moisture. These motors are 
liberally rated to stand long 
periods of overload. 


illustrating forced air-cooling 
over entire exterior of motor frame 


BALDOR ELECTRIC COMPANY, ST. LOUIS 
District Offices in Principal Cities 





Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


30 Park Avenue. New York.N.Y. 35 6&. Wacker Drive. Chicago. Ill 


PORTLAND-MONSON SLATE CO. 


Quarriers of 
Monson Slate 
for Electrical Purposes 


Natural, Black, Oil Finish 


Quarries: 


aine @ Monson, Maine 


KESTER 
FLUXES 


44 Years Old 


WRITE US YOUR PROBLEM 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago, Illinois 
Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
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TYPE CN 
DISPENSER 


T0 
SPEED UP 
PRODUCTION 

on SOLDERING OPERATIONS 


Have you “time studied” soldering 
operations in your plant? 








Have you “motion studied” the 
same operations? 


Do you know all the economies in 
time and motion which Sta-Warm 
| methods hold for you? 


You will find Sta-Warm dispensing 
solderpots provide solder at the 
proper temperature in measured 
amounts of a drop or two (ora small 
stream ) at atime and therefore enable 
you to speed production on your 
assembly lines. 


Capacities of 36or 78 ibs; 
in uniformly heated pots; 
with thermostat control; 
non-drip needle valve 
which can operate as fast 
as the hand or foot can 
control it. 





















Sherman can supply you 
with the type and quality | 
of Electrical Fittings that | 
you Want — cast, stamped, | 
or drawn, on precision 
machines that insure a high 


degree of dependability at 
minimum cost. 



































Sheet Metal 
Termina ‘ . 
; ' Our line of Electrical | Other types of dip 
soldering Terminals, Seamless Round | soldering pots in capac- 
= End Lugs, Fuse Clips, etc., | ities from 1 Ib. up. 
SebGnstnns includes hundreds of types, | 
— numerous styles of which | : ‘ , 
insite are considered standard by Inqutre today, stating your requirements 
* many government procure- | 
ae ment agencies. oe ee 
Fittings ELECTRIC CO. 





Write for catalog, or let 
our engineers figure on 
your special requirements. 


no. Dibiesincenn Company | de Equipment for 


BATTLE CREEK, MICHIGAN | CELT aoa Hot Compounds 






565 N. CHESTNUT ST. 
RAVENNA, OHIO 
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A MODERN PLANT 


BUILT FOR AND DEVOTED EXCLUSIVELY TO 


TRANSFORMERS 
REACTORS 
COIL WINDINGS 


We are limiting our production now to 
units required for the War Effort only, 
and if you are having trouble with trans- 
former deliveries, and have proper priority 
ratings, you may be surprised at what we 
can offer in the way of delivery. Why not 
let us submityou a schedule on your needs? 


If you are developing post-war products; 
now is the time to submit your require- 
ments to our Research Dept. We have 
ample personnel and equipment in our 
laboratory to develop your ideas and be 
ready for production when the time comes. 
Be it transformers, chokes, control, elec- 
tronic or photocell devices, we are sure 
we can help. 


We especially solicit small experimental 


or rush lots of special coil windings. 


Bulletins Available 


a ll he oe o>. 


EXT 


Cea ei. me ae 





““WE ARE CURIOUS” 


is a questionnaire placed in 
Roosevelt rooms. Responses en- 
able us to improve our service, 


is the answer we get most often 


ROOMS WITH BATH FROM $4.50 


25°, Reduction on Room Rates to 
Members of the Armed Forces. 


HOTEL ROOSEVELT 


| | MADISON AVE. AT 45th ST., NEW YORK 
| A HILTON HOTEL—ROBERT P. WILLIFORD, General Manacer 















tf) | Direct Entrance from Grand Central Terminal 





































wer electric coils, 
reactors and paper tubes 
NEUTRELEC is uniform in its ability to resist the flow of electricity, 


Entirely free from weak spots, pin holes or imperfections. Perfect for 
squore, rectangular or round tubes. Write for complete information. 













Made by PAPER MANUFACTURERS CO., Philadelphia, Po. 


SPEED-UP WIRE STRIPPING 


with a 


SPEEDCRAFI 
WIRE STRIPPER 


With rugged construction, 
precision adjustments an 

machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 16 con- 
secutive years. 


Write for complete information—sending wire samples—no obligation. 


THE WIRE STRIPPER CO., = 27% 5uiha oti 


Sse ao et RS RR eT 
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Ce oe 
Mae Ruel 


CRIA 
TEMPERATURE 


Cd DISTINGT 


ee Mote 
DEPENDABLE 


Un eae SIGNAL 
INDICATION 


LITTELFUSE 
SIGNALETTE 
No. 1534 























Tells of BETTER PRODUCTS 
at INCREASED SAVINGS | 


Shows how leading manufacturers 
+ were able to closely control proc- 
essing, fabrication and manufacture by 
is simple, easy and scientific method. 
1 too can solve those troublesome de- 
ys and cut down rejects by using 
Anets’’ Laboratory Cabinets. Positive 
trol of temperature and humidity 
a few degrees. Wide range of | 
I Write for free copy today. | 
No obligation. 


* Processing Wood, Fabric, Plastics. 


* Testing electrical equipment, aircraf. 
parts. 


x Incubation, Germination, Bacterial 
Culture. 

















Photo illustrating typical in- 
strument panel by courtesy 
of Army Air Forces Materiel 
Command, Wright Field. 







wo “ts 





selec 





* Moisture Absorption control. Weath- 
ering. 


ANETSBERGER BROS, 2321 Elston Ave. 


Chicago, Illinois 


Wanted! New Products! 


anager 






























Littlefuse Signalette is an entirely new light signal 
indicator for industrial uses, and aircraft; in aircraft 
for signal indication on landing gear, running gear, 
radio, oxygen flow, fuel and oil pressures, ete. Indi- 
cates without lamp or delicate filaments, by reflected 
light, daylight or artificial—by “black light”—and 








Long-established and well-known company with —— in total darkness. Positive indication in brightest 
; a . pen . sailint: elele M initia Cacia alias aa aa 
modern plant for production of precision devices Signaling sunlight or darkest night. Adapts ins tantly to air 


wants new products for post-war manufacture. 
Particularly interested in small and medium-sized 
motor-operated tools or appliances. Ideas need not 
necessarily be completely developed. Send only 
description of product, indicating purpose, market 
and advantages for complete, prompt, and confi- 
dential consideration. If your idea has possibilities, 


man’s eyes. No blur, glare nor dimming. Fluorescent 


radium-active “butterfly” electrically energized, 
opens showing light in red, amber, green or white. 
DOES AWAY WITH SPARES 


When installed Signalette needs no further atten- 
tion. It entirely eliminates costs and delays or re- 


and will fit into our plans, further arrangements “Butterfly” placements. It meets the shortage in filament lamps. 
can then be made. Address Research Department, rized Mounts in the same space as Lamp Assembly AC. 
en 42-B-3593. 


The Dumore Company, Racine, Wisconsin 


Signalette has successfully withstood tests down to —85° F, and 

up to 155° F, under conditions equaling most severe aircraft 

operation. 

ay am fA P— 4 Signalette uses only 2.25 watts and draws only .09 ampere. 
1.5 watts. Normal high voltage surges do 





Filament lamps average 
not burn out Signalette. 



















Send for Signalette 
Bulletin, complete 
engineering data, 
and information on 
test samples. Write 


AFT S 4 
PER 

















uction, 0 ure Li 1 se. El 
—_ SPIRAL ana 
— WRAPPED 






of users 
6 con- 


ROUND - SQUARE - RECTANGULAR 


Write for Samples and Prices 


on. a aw AMOUNT PAPER TUBE cq. | 260 Ong St., El Monte, California 


ym Ave. 


4 Ohio 801 GLASGOW AVE., FORT WAYNE, IND. | 4757 Ravenswood Ave., Chicago, Ill. 
oR 
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Andrews FIGHTI 


Sure the pilots have to be good, but so do 
the ships under them. Manufacturers 
specify our aircraft steel because it meets 
fully exacting specifications. We are 
proud to have a part in the production of 
the fighting steel which will help bring 
victory to America and her Allies. Air- 
craft alloy and carbon steel is produced 
in sheets in a wide range of sizes and 
thicknesses to meet specifications AN- 
QQ-S-685 (X-4130). AN-QQ-S-686 
(X-4135). AN-QQ-S-756 (X-4340). AN- 
S-11 (SAE 1020-1025). AN-S-12 (NE- 
8630). AN-S-22 (NE-8635). Complete 
information will be sent on request. 


The Andrews Steel Company produces a limited range of aircraft quality alloy plates 
{ 





THOMAS PORCELAIN COTTE 
TOA RE) tne BU RN LEY 





THE ORIGINAL 


_BURSSEY,|| A FAVORITE 
Uaize)| FOR 40 YEARS 


* 
MAKES SOLDER FLOW 
nae: QUICK AND FAST 


Manufactured by 


_ BURNLEY BATTEY & MFG. CO. 
| 


NORTH EAST, PENNSYLVANIA 


Insulator Cable Groove 
Catalog Size Range Opening | Length | Width | Bolt PRODUCTS 
Number res | Tanga] | oe [a Inches | Inches| Hole 
we ee Hs 
i al a 
350,000 
7700 00001 81 i Modern plant equipped 


work in all metals. 





Send your specifications 
to us for prompt esti- 
mates without  obliga- 
tion. 


These New Cleats permit closer spacings of conductors than the 
standard one wire cleats. This reduces the reactance between 
wires on A-C circuits besides conserving strategic material. 
Write today for descriptive literature, prices and delivery. 


THE R. THOMAS & SONS CO. 
LISBON. OHIO 
NEW YORK Pee ee CHICAGO 
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Eu ECTRICITY 
ie Any job-Anywhere 


* ONAN GASOLINE DRIVEN ELECTRIC PLANTS 
provide electricity where not otherwise available and for 
emergency and standby service. Especially suited for industrial, 
contracting, engineering applications. 


Thousands of these sturdy, reliable plants are doing a winning 
job in the war for all branches of the armed services. 


Sizes from 350 to 35,000 watts. A.C. 50 to 800 cycles, 
110 to 660 volts. D.C. 6 to 4000 volts. Also dual A.C, 
and D.C. output models. Aijir or water cooled engines. 


Your inquiry on present or post war needs will receive prompt 
attention. 


SNARE | KESTER cone SOLDER 


D. W. ONAN & SONS Won’t Cause Corrosion 


2062 Royalston Ave., Minneapolis, Minn. 


@ Protecting electrical circuits is solder’s vital war job, and 
Kester Rosin-Core Solder fits the requirement to the T! 


@ The self-contained flux is a special plastic rosin, expertly com- 
pounded, that won’t cause corrosion or injure insulation. Circuits 
installed with it are trouble-free for the life of the apparatus. 


® Kester rosin flux is stable; it does not disintegrate or lose flux- 
ing power, even under severe temperature extremes. Right now, 
Kester Cored Solders are being used with equal success at Army, 
Navy and Ferry Command bases in Arctic and Tropics. 


® Both Kester Rosin-Core Solder and its twin, Kester Acid-Core 
Solder for general application, expedite production in two impor- 
tant ways. They’re easy to handle; solder and flux are applied in 
one simple operation. Second, they’re available in a wide range 


GENERAL TUNGSTEN of core and strand sizes, with the right combination for every 
soldering job. 
MANUFACTURING co., INC. @ The forty-four years of Kester solder experience is at your 
service. Consult Kester engineers freely, without obligation, on 
3900 — 23rd ST., UNION CITY, N. J. 


any soldering question. 





vy BUY WAR BONDS x 


KESTER SOLDER COMPANY 


NT ex y 4209 Wrightwood Avenue, Chicago, Illinois 
EFFICIE DIRECT DRIVE va 


Eastern Plant: Newark, N. J. 


COUPLINGS a ¢ s Canadian Plant: Brantford, Ont. 


* This exclusive direct drive coupling, with rubberized cushion 
gripped permanently by die-cast ends, has no parts to get out of 
order, or to lubricate. Minimizes misalignment, free end float, and 


backlash. Custom-made for specific job. Lengths from 2-1/2” up. 
Bores 5/16”, 3/8’, 7/16” and 1/2”. A million giving satisfactory service. 
Write for sample and further details. 


GUARDIAN UTILITIES CO. _C Lae Le 





21 2 
6 E. MICHIGAN STREET MICHIGAN CITY, INDIANA STANDARD NDUSTRY 
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Cross-wound coils 
5” max. diam. 
ae RR ou! 
Wires from No. 19 
to No. 42 
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coils for heavy duty 
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Spool-wound coils 
Pm Ley 
between layers 
3%" max. diam 
lig’’ to 3” length 
Wires from No. 19 
to No. 48 
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Universal Winding Company offers the most complete 
range of compact machines for quantity prodtction of 
coils, singly or in multiples. 


INVESTIGATE 
THESE MACHINES— 


No. 84 Winds 1, 2, 3, or 4 coils at 
once. “Gainer mechanism”’ and cali- 
brated ‘‘strap-type’’ tensions insure 
accurate, uniform winding, also quick 
change-over. Simple design, rugged 
construction assure long life. 


No. 96 Winds 1 or 2 coils at once. 
Wire and cotton mechanically guided. 
Automatic counters. Quick change- 
over. Adjustable for wide range of 
coils. 


No. 103 — Same as No. 96, but with 
larger capacity. 


No. 98 Winds 1 or 2 coils at once, 
with automatic guiding. Wire turns 
placed in grooves formed by preced: 
ing layers — for maximum density. 
Automatic stop at end of coil. 


No. 102 — 1, 2, 3, or 6 individually- 
operated winding heads. 500 to 2500 
r.p.m. Output is synchronized on 
basis of handling time per coil. Wire- 
layer length quickly adjusted. Auto- 
matic stop. 


No. 104 Winds 3 to 14 coils in stick 
form. 500 to 2500 r.p.m. Paper auto- 
matically inserted. Uniform overlap 
at all diameters. Adjustable traverse 
mechanism. Automatic stop. Rapid 
transfer of wire turns. 


Nop. 105 (Duo-Matic) Winds 10 to 28 
coils in stick form. 500 to 2500 r.p.m. 
Sensitive ‘‘strap-type’’ tensions in- 
sure smooth flow of finest wires. 
Rapid change-over. 


Write us for illustrated bulletins on 


any of above machines 


ACS 


en Pe) ae oth) 





Providence 1, R. I. 


A Wide Range of Winding Machines for A Wide Range of Coils 













MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 


WANTED —- ENGINEERS AND TECHNICIANS 


Well established Tulsa, Oklahoma concern is in urgent need of: 
Engineers who have had experience in design and develop- 
ment of electronic equipment; 

Engineers who are experienced in the mechanical design of 
small precision equipment, and are familiar with shop prac- 
tice and tools; 

Engineers who are experienced in laboratory development 
of both electrical and mechanical equipment and their 
components; 

Technicians for assembly and construction of electrical 
and mechanical instruments. 

If your abilities are not being fully utilized in War Industries, write 

us today giving full details of past experience, education, age, draft 

status and salary expected. Recent graduates and female appli- 
cants will be given full consideration. All applicants must be 

Citizens of the United States, and must have W.M.C. certificate 

of availability. Box A-55. 


ELECTRICAL ENGINEER 


Graduate engineer wanted by Northern Ohio Manufacturer in 
business 50 years. Not just a war job. Permanent position for man 
with some experience in experimental and design work on electric 
motors '¢ to 5 HP. Company now 100% on war orders. Prefer 
man with deferred draft status. Box A-56. 








{ 


ELECTRICAL ENGINEER 


Industrial furnace experience desirable. An industrial furnace 
organization of wide national reputation is anxious to add to its 
staff an electrical engineer who preferably has had experience in 
the design of electric furnaces, may have worked with induction 
heating, is familiar with the design of motion control circuits, etc. 
Such a man would have with us a wide field for his creative talent 
Give us an outline of your technical background and previous 
experience. Those now engaged in active war work to their fullest 
ability should not apply. Box A-57. 


DESIGNERS WANTED 


Men trained in mechanical—electrical design are wanted by Ohio 
manufacturer for development of post-war products. Experience in 
vacuum cleaner, washing machine, electric fan fields desirable but 
similar training acceptable. Excellent future offered for qualified 
men. Box A-59. 





TOP NOTCH SALES REPRESENTATIVE AVAILABLE 
~~ NEW YORK — NEW JERSEY — CONNECTICUT AREA 


Successful sales representative contacting machinery and equip: 
ment manufacturers now available to handle several additiona! 
non-competing lines, preferably electrical instruments, switches, 
controls, motors, plastics or allied products. More than twenty 
years experience with well established contacts among engineers, 
designers and purchasing agents. References exchanged. Box A-58. 


SALES REPRESENTATIVE AVAILABLE 
neal 


Cleveland office with two men, both engineers. Prefer electrical 
or mechanical components requiring product design and applica- 


tion experience: Box A-60. 
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*% Another control problem of the kind 
Clarostat engineers like to solve. A tan- 
dem assembly comprising dual 50-watt 
power rheostats and dual 3-watt wire- 
wound potentiometers; the latter insulated 
from shaft and ground for 2000 v. break- 
down test; four units to have same degree 
of rotation. 






Clarostat engineers worked out the assem- 
bly here shown from standard units and 
parts, again demonstreting how time, 
money and effort are saved by ingenious 
adaptation of Clarostat standard veriety 
to very special requirements. 


Send Your Problems... 


If they deal with resistance or resistance control, 
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Sora tour reste: SIGNAL Motors 


hr) SHADED 
= EB ond KGB | OLE 


WUE ee ee Ra RECTIFIERS 
(Operating Vent Fan) 


UNIT HEATERS 


(Plant and Barracks) 
BLOWERS--- 


VENTILATORS 
(Huts and Barracks) 


COOLANT PUMPS 
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anna MOLDS are built in our own fk te i te are pro- SI G NAL ELECTRI C M FG « C 0 . 
— Toot fenss. Wasted fie aves uced with the latest type of re ee eee 
a 95 vears" ae ; y ki equipment and the parts are MENOMINEE, MICHIGAN 

a years experience in making subject to a rigid inspection i . : ; ar 

ox A-9 Plastic Molds. before leaving our plant. Offices in all Principal Cities 


INDUSTRIAL MOLDED PRODUCTS CO. 


lectrical 2035 CHARLESTON ST. CHICAGO, ILL. 
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The Ward Leonard Vitreous Enamel, Wire Wound Resistors 


shown are used on maintenance and operation equipment at 
the Miami Clipper base of Pan American World Airways. 


WARD LEONARD 


RELAYS + RESISTORS « RHEOSTATS 


Electric control (WL) devices since 1892. 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW yorRK 
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Acme Electric & Mfg. Co,, The 
Acme Wire Co., The 


Aerovox Corp. 


Akron Porcelain Co., The 
Alliance Mfg. Co 
Allied Control Co., Inc 


Alrose Chemical Co 

Alter Co., The Harry 

Aluminum Company of America 
American Cyanamid Co 
American Lava Corp 


American Rolling Mili Co., The 
American Screw Co 
American Spring of Holly, Inc 


Amperite Co 

Ames Bag Co 

Anaconda Wire & Cable Co 
Andrews Steel Co., The 
Anetsberger Brothers. . 
Arnold Engineering Co. The 
Auburn Button Works Inc 
Automatic Elec.Sales Corp 


Baker & Co., Inc 
Baldor Electric Co 
Barber-Colman Co 
Barnes Co., Wallace, 

Div. of Associated Spring Corp 
Beall Tool Co 
Bear Manufacturing Co.. . 
Becker Brothers Carbon Co 
Belden Manufacturing Co 
Bentley-Harris Manutacturing Co 
Bernston Co., J. W 
Bodine Electric Co 
Boots Aircraft Nut Corp 
Bound Brook Oil-Less Bearing Co 
Brainin Co., C.S ‘ 
Brand & Co., William 
Bristol Brass Corp., The 
Bristol Co., The 
Bruning Co., Inc., Charles 
Burndy Engineering Co., Inc 
Burnley Battery & Mfg. Co 





Cannon Electric Development Co 

Carbide and Carbon Chemicals Corp., 
Un.on Carbide and Carbon Corp 

Carnegie-Illinois Steel Corp.. 

Carpenter Steel Co., The 

Celanese Celluloid Corp 

Central Screw Co... 

Century Electric Co 

Cerro De Pasco Copper Corp 

Chace Co., W. M. 

Chandler Products Corp. 

Chase-Shawmut Co., The 

Chicago Molded Products Corp 

Chicago Rivet & Machine Co. 

Chicago Transformer Corp. 

Cinaudagraph Corporation 

Clare & Co., C. P.. 





Clarostat Mfg. Co., ‘Inc. 
Cleveland Tungsten, inc. 

Cold Metal Products Co., The 
Cole Steel Equipment Co.... 
Colonial Insulator Co., The.. 


Colt's Patent Fire Arms Mfg. Co. 





Great American Industries, Inc. 
Continental Screw Co..... 
Corbin Screw C orp., The... ies 
Corning Glass Works, Insulation Div 
Cullman Wheel Co. 
Cuyahoga Spring Co 


Davis & C€ o., Inc., Dean W 
DeJur-Amsco Corp 
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Eagle Signal Corp 

Egyptian Lacquer Manufacturing Co 
“cor, Inc... 

Elastic Stop Nut C orp of America 
Electric Auto-Lite Co., The 

Electric Motor C ONG e wadiens 
Electric Specialty Co. 

Electrical Testing Laboratories, Inc. 
Electrix Corp. 

Emerson Electric Manufacturing Co 


Eynon-Dakin Co 


lhe 


149, 


, The 


Fairbanks, Morse & Co..... 12, 
212, 


Fansteel Metallurigcal Corp 
Federal Telephone and Radio Corp 
Fenwal Inc ; 
Formica Insulation Co., 
Furnas Electric Co 


The. 


G-M Laboratories, Inc 
Garrett Co., George K 
Gear Specialties, Inc. 
General Electric Company 
22, 23, 75, 81, 84, 141 
General Industries Co., The 
Molded Plastics Div... .. 
General Plate Division of 
Metals & Controls Corp....... 
General Tungsten Mfg. Co., Inc... 
George Co., The P. D 
Gibson Electric Co.. 
Gisholt Machine Co. 
Gits Bros. Mfg. Co 
Globe Iron Roofing & C orrugating Co 
Guardian Electric Mfg. Co 
Guardian Utilities Co. 
Guthman & Co., Inc., 


169 


The.. 


Edwin I.. 


Handy & Harman... 

Hansen Mfg. Co., Inc 

Harper Co., The H. M.. 

Haydon Mfg. Co., Inc....... 
PIOARORON GON ia ciccccceceaes 
Heinemann Circuit Breaker Co 
Herzog Miniature aed Works, 
Hexacon Electric Co. 
Hilliard Corp., The.. 
Hillsdale Commutator Co. 
Holliston Mills, Inc., The. . 
Holtzer-Cabot Electric Co., 
Homer Commutator Co. 
Hoskins Manufacturing Co. 
Hotel Roosevelt a daha 
Hubbard Spring Ca, Mi BK.. 
Hunter Electro- Copyist, Inc 


The 


Ideal Commutator Dresser Co 
Illinois Electric Porcelain Co...... 
Ilsco Copper Tube and Products Co 
Industrial Condenser Corp ‘ 
Industrial Molded Products Co. 
Instrument Specialties Co........ 
Insulation Manufacturers Corp 
International Nickel Co., Inc,, The 
International Resistance Co..... 
International Screw Co.... 
Irvington Varnish & Insulator Cais 


J-B-T Instruments, Inc.. 
James Manufacturing Co., 
Janette Manufacturing Co. 
Jefferson Electric Co....... 
Jelliff Mfg. Corp., the C. O. 
Johnson Bronze Co 


Jones, Howard B.... 
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Katolight Co. ‘ 
Kester Solder Co. 
Keuffel & Esser Co... 
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Knox Porcelain Corp... 
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Long Co., W. Fe 264 
Lord Manufacturing Co ; 151 
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Micro Switch Corp 83 
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Mitchell-Rand Insulation Co., Inc........... 201 
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Muehlhausen — Corp , Div. of Standard 

Steel Spring Co, ; inet 76 
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National Band & Tag Co............... 258 
National Electrical Manufacturers Assoc., 

Electrical Porcelain Section........... 77 
National Lock Washer Co., The.. 4 
National Screw & Mfg. Co., The.. 4 133 
National Varnished Products Corp., pei c.f 54 
New Departure, Division of General Motors.. 3 
New England Mica Co., Inc.............. . 152 
New England Screw Co.... dave «no ee 
New Jersey Machine Corp., gk. 72 
New Jersey Zinc Co., The........... 94 
Newport Rolling Mill Co., The....... 276 
Norma-Hoffmann Bearings Corp.. 39 
North American Electric Lamp Co.. 258 
Nothelfer Winding Labs........ ‘ 271 
Numberall Stamp & Tool Co., In 254 
Oakite Products, Inc.. 150 
Ohio Electric Mfg. Co., The 192 
Ohmite Manufacturing Co... 199 
Onan & Sons, D. W ; 277 
O'Neil-Irwin Mfg. Co. 271 
Oster Mfg. Co., John 68 
Paper Manufacturers Co..... 274 
Paragon Electric Co.......... 263 
Paramount Paper Tube Co. » aan 
Parker Co., The Charles............... aia 0 eae 
Ps ie kc ds see oacoewwte cas 82, 133 
Patton-Macguyer Co.. sie. ae 
Pawtucket Screw Co..... 133 
Pease Co., The C. F...... : 
Peck Spring i ) ee . ao 
Peerless Electric Co., The. . 240 
Peerless Laboratories, Inc........... . 202 
Perkins Machine & Gear Co........... + ane 
PR. cx ceadalacitwics 8 scence 133 
Phillips Screw Manufacturers........... . 133 
Piomeer Gemrkt-Miotor..... 2.60. ccccccess ~ aoe 
Porcelain, Electrical Porcelain Section of 

The Nat. Electrical sremanesaraes 4 Assoc... 77 
Porcelain Products, Inc.. Pp rtix, oic:0 cate te 77 


(Continued on page 282) 





ES LL ————————————— 


ELECTRICAL MANUFACTURING “7 7% _ 


Continued from page 2 


Portland-Monson Slate Co 
Post Co., The Frederick 
Potter & Brumfield Mfg. Co 
Precision Fabricators, Inc 
Precision Paper Tube Co 
Progressive Mfg. Co., The 
Pyramid Products Co 


Quick Charge, Inc 


RCA Victor Division of 

Radio Corporation of America 5, 157 
Railway Express Agency 269 
Raytheon Manufacturing Co 195 
Reading Screw Co 133 
Reliance Electric & Engineering Co 173 
Revere Copper & Brass, Inc Back Cover 
Richardson Co., The ; 45 
Riverside Metal Co., The 65 
Robbins & Myers, Inc 63 
Rockbestos Products Corp 58 
Rogan Brothers 210 
Russell, Burdsall & Ward Bolt & Nut Co., The 133 
Ryerson & Son, Inc., Joseph T 168 


Scovill Mfg. Co. 133, 139 
Shakeproof, Inc 28, 133 
Sherman Mfg. Co., H. B 273 
Sigma Instruments, Inc ae 
Signal Electric Mfg. Co. ‘ . 279 
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Simpson Electric Co 
Smith Mfg. Co., F. A 
Sola Electric Co 
Solar Manufacturing Corp 
South Bend Lathe Works 
Southington Hardware Mfg. Co 
Speedway Mfg. Co 
Spencer Thermostat Co 
Sprague Specialties Co 
Square D Co 
Stackpole Carbon Co 
Standard Pressed Steel Co 
Standard Transformer Corp 
Stanley Chemical Co., The 
Stan-Test Corporation, 
Division of Blackstone Mfg 
Star Electric Motor Co 
Star Porcelain Co., The 
Sta-Warm Electric Co 
Steward Mfg. Co..D.M 
Stewart Stamping Co 
Struthers-Dunn, ian 
Stupakoff Ceramic and Manufacturing Co 
Superior Electric Co. 
Synthane Corporation 


Taylor Fibre Co... : ; 
Thermador Electrical Mfg. Co 
Thomas & Sons Co., The R 
Thompson Clock Co., The H. C 
Thompson-Bremer & Co......... 
Timken Roller Bearing Co., Th 
Titanium Alloy Manufacturing Co 
Toledo Standard Commutator Co 
Torrington Co., The 


EWES WE MA ae wey 


Springfield, Massachusetts 


Trico Fuse Mfg. Co 
Triplett Electrical Instrument Co., The 


United Screw and Bolt Corp 
U.S. Electrical Motors, Inc 
United States Rubber Co 

United States Steel Corp 

United Transformer Co 

Universal Clay Products Co., The 
Universal Winding Co 

Utah Radio Products Co 


Valley Electric Corp.. 
Veeder-Root, Inc. 
Victor Electric Products, Inc 


Wagner Electric Corp... 

Waldes Koh-I-Noor, Inc 

Ward Leonard Electric Co 

Watson-Stillman Co., The 

Wesche Electric Co., The B. A 

West Virginia Pulp & Paper Co 

Western Felt Works... . 

Westinghouse Electric & Mfg. Co 
33, 43, 49, 67, 174, 

Weston Electrical Instrument Corp 

Whitney Screw Corp 

Wickwire Spencer Steel Co 

Wiegand Co., Edwin L 

Wilmington Fibre Specialty Co 

Wilson Co,, The H. A., 

Wind Power Mfg. Co 

Wire Stripper Co., The 
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CCT Ts Ce Te 
Why flowery speeches, but right around the corner 
rom the speaker's platform there must be plenty of | 
Sst mee ise oe 
Jobs ... millions of them must be waiting, or the . 
parades and speeches won't mean a thing. But the jobs 
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halfway to Victory ... only halfway to those Prt as ‘ 


s # 






won't be there unless we plan for them now, and plan. .. 


well. For until those boys are back at work, we are only 


Sure you're busy with a war that’s a whale of a long 
way from being won, but somehow you'll have to 


squeeze in a few minutes every day for some good, 





hard, down to earth planning. Plans for new products, 
Te he Me at eM ek tu a ae 2 aed 
And when you plan your motor drives, we would like 
to sit in with you, because we can really help. 
Sra eT ORL RCM CLR LIME ae pow- 
eT AC ee tla Le 
Mais Ma) Me) Cth Td 
ye i ies unit, and is supplied with a flange mounting so the 
; 4 i lp CM Re 
es ea Cet ee ba tle 
or direct current operation . . . in open, fan cooled, or 
explosion proof construction, with or without the gear 
TT dU Mc Mele) 1-t- ech 


an integrally mounted electric brake, if required . . . and 
: TEM eM sl ae 
i its method of mounting is practically unlimited. 
1 {fm Such wide flexibility can aid you materially in adding 
<, — — ? « Re ae ae eee el) lean 


your motor driven products or plant equipment. 


THE MASTER ELECTRIC COMPANY 
DAYTON, OHIO 
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How REVERE 
DUSTRIAL EXTRUDED SHAPES 


an Speed Production - Cut Down Costs 


ee | 
for Inserts in Plastics 
















On some not-too-distant tomorrow, you ll be going again long lengths, into turret lathes or screw machines where 
full-blast they can be turned or drilled as readily as concentric rods. 
Take Time by the forelock, Investigate today the uses Their pre-shaped cross-section may eliminate many sub- 
ot Revere Industrial Extruded Shapes sequent milling or broaching operations, 
1 i 
They are made by forcing pre-heate a ee Result: A considerable saving in Tool, Metal and 


die ot the protile desired. The particular shaping of the 


die otters wide opportunity for developing unique shapes 


Finishing Costs—an overall saving of time, money, worry 
ind scrap! 


and contours. : } ' : 
In fact, the use of Revere Industrial Extruded Shapes 
A Versatile, Readily-Machined Process otters possibilities so numerous that their limitations are 
The process is extremely versatile, producing cross sections determined only by the ingenuity of the user, Available 
of unusual form which, in many cases, can take the place in ditferent alloys and sizes as well as different shapes. 
of simple forgings, sand or die castings Send us a sample or a fully dimensioned profile of your 
Revere Extruded Shapes are readily machined, easily product and we'll definitely let you know if Revere 
transtormed into clean-cut, finished products. With spe INDUSTRIAL EXTRUDED SHAPES can help cut down youf 
cial holders or chucks, odd-shaped sections may be fed, in costs and speed production. 
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Stalls aa ticves ra FI Sale CE COPPER AND BRASS INCORPORATED 
a e a esi oe peers i a oe Founded by Paul Revere in 1801 
cated use in various mechanical industries Executive Offices: 230 Park Ave., New York 17. * Y. 


